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declined in Scotland as well as in England, and that oats have 
become still more predominantly the principal corn crop. The 
tendency has been the same on both sides of the Border, but it 
has been somewhat less accentuated in the North than in the 
South. 

The alterations in the relative positions of the three cereals 
during the past half century may be conveniently shown in tabular 
form by a comparison of the acreage in i88i and 1925 respectively. 
The figures represent thousands of acres 


Crops. 

England and Wales 

Scotland. 

1881. 

1925. 

1881. 

1925 

Wheat 

273 * 

1499 

75 

48 

Barley 

2172 

1319 

271 

153 

Oats 

1870 

1867 

1031 

931 


It is commonly assumed that Scotland has been faithful to the 
plough and that the reduction of the arable area which has been 
so marked in England has not taken place in Scotland. This is 
not literally accurate, though the statement approximately repre- 
sents the facts. It is the more significant in view of the fact that 
Scotland has always — so far at least as records are available — 
been distinguished as a country of arable farming. Fifty years 
ago just three-fourths of the farmed land was under the plough, 
and to-day the proportion is 70 per cent, as compared with 35 per 
cent in England and Wales. With the exceptions, possibly, of 
Denmark and Belgium, no European country has so high a 
proportion of its agricultuial land in arable cultivation as Scotland. 

The explanation usually offered of the retention of land under 
the plough, combined with a decline of corn growing, is an in- 
creased tendency to extend the duration of rotation grasses, in 
other words to leave the temporary leys for several years. It is 
true that in Scotland farming practice tends much more in that 
direction than in England. This is evident from the returns, which 
show that whereas 24 per cent, of the arable land south of the 
Border is in temporary grass, the proportion in Scotland is 42 per 
cent. But the returns do not show any marked change of prac tice 
in this respect Fifty years ago the leys occupied 41 per cent, 
of the arable land. At the beginning ^ the century — le. in igji 
— the proportion rose to 46 per cent., b* it has since declined and 
in the present year, as already stated, it is 42 per cent. 
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The cause of any general change in farm practice may be first 
sought, and is sometimes found, in the markets. The course of 
corn prices is indicated in the following table compiled from a 
valuable serira of index numbers recently published by the 
Ministry of Agriculture in a Report on the Stabilisation of 
Agricultural Prices. Taking the years 1876-8 as the base, the 
index numbers for wheat, barley and oats respectively for the 
triennial periods named were as follows : — 




Wheat. 

Barley. 

Oats. 

1871-3 

.. 

109 

99 

99 

1881-3 

... 

88 

83 

87 

1891-3 

.. 

63 

69 

79 

1901-3 

. . 

SS 

64 

75 

I9II-3 

.. 

66 

74 

80 

192 1-3 

. . 

io8 

no 

122 


During the whole period the index number for oats never fell 
below 60 and only six times below 70, while that for wheat fell 
twelve times below 60 and twice below 50. It is evident that oats 
better maintained their market value through the changes of 
price-level, in other words were more stable, than wheat. This is 
the more noteworthy in view of the fact that while the demand 
for wheat is probably more stable than that for any other com- 
modity and increases steadily with the increase of population, the 
demand for oats might be expected to fall off as their chief 
consumers, horses, are replaced by motor vehicles. 

In England and Wales the deduction to be made from the 
secular movements which the statistics reveal is fairly clear. Corn 
is there evidently giving way to stock, and the production of meat 
and milk is becoming the predominant object. The arable farmer 
is tending to rely on corn not as a primary product for direct sale, 
but as the raw material for the manufacture of milk and meat. 
It may be surmised that a similar tendency is to be traced in 
Scotland. But a surmise is not statistical evidence. Indeed the 
function of historical statistics is not so much to enunciate 
dogmatic statements but rather to put conundrums to the practical 
farmer. The figures cited herein suggest that, if a long view be 
taken, the position of corn-growing in Scottish Agricultute is 
slowly, almost imperceptibly, changing. If this is the fact the 
explanation is, as already remarked, not obvious from the statis- 
tical record, and the search for it must be remitted by the 
statistician to the practical farmer. 
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THE PRODUCTION OF BABY BEEF IN 
NORTHERN IRELANa 

Professor G. S. Robertson, D.Sc., F.LC., Belfast 

The object of this article is to rive an account of the develop- 
ment of the work on Baby Beef in Northern Ireland, with particular 
reference to its application in practice. It is one thing to 
demonstrate a problem experimentally and another to induce the 
practical farmer to put those results into everyday practice. An 
account of this work may, it is hoped, be of interest and perhaps 
of some service to farmers in those parts of Scotland where condi- 
tions are not dissimilar from those of Northern Ireland. 

The production of prime beef has hitherto played a very small 
part in the development of agriculture in Northern Ireland. 
Distance from big markets, the absence of a demand in local 
towns for prime beef, together with the fact that the purchase of 
concentrated feeding stuff appears to the small farmers of the 
province to involve a greater capital outlay than they can afford, 
have all contributed to make Northern Ireland a store-rearing 
country. 

Although store-rearing is the main feature of the cattle industry 
of Northern Ireland, there are farmers in the neighbourhood of 
the larger towns who produce stall-fed beef of “ first quality, if 
not of ** prime** quality. Moreover, numbers of cattle leave the 
farms in July, August and September as grass beef. As a rule, 
however, the animals which leave the farm whether as grass or 
stall-fed beef intended for the butcher in Belfast, Glasgow or 
Liverpool, arc usually about to 3 years old and frequently 
older. 

The policy of store-rearing has not been without its challengers. 
There have been many who have argued that, if it paid the 
Scottish and English farmers to buy Irish stores and fatten them 
for prime beef, it must surely be to the further advantage of the 
Irish farmers to finish the process themselves. Be that as it may, 
the fact remains that the Irish farmer has hitherto found the 
“store** trade a profitable one, and has shown no marked dis- 
position to question its economic soundness. As a cattle rearer 
the Irish farmer enjoys several important advantages. As a rule 
he has grass later in the autumn and frequently earlier in the 
spring than the English or Scottish farmer. Although the summer 
is cooler, the winter is milder, and he can generally out-winter the 
stores by providing a supply of hay. It is true that during the 
winter the cattle make little growth, in fact often go back, but at 
least they have been brought through the winter at comparatively 
little cost, and may be counted upon to go ahead on the spring 
and summer grass. 

Within recent years, however, there has been a growing 
tendency towards early maturing beef. The householder 
England no longer wishes to buy the big joints of former days. 
It is the small joint which finds the ready market. The tendency 
is not" confined to Great Britain; it has developed to such a 
marked extent in the United States that the meat - packing 
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companies no longer purchase, if they can avoid doing so, the big 
three or four year old bullock. It seems probable, therefore, that 
the future holds little prospect for the 9-11 cwt. store bullock. 
What is wanted to day and increasingly so in the future is the 
8-10 cwt prime fat bullock. 

With the object of securing some data concerning the pro- 
duction of Baby Beef in Northern Ireland two preliminary 
experiments were carried out during the period October 1922 to 
June 1923 and a further series during 1923-4. As the results 
have already been published,^ it will suffice here to indicate the 
main trend and results of these experiments. The 1922-3 
experiments were carried out with calves sired by a pedigree 
Aberdeen Angus bull and out of cross bred dairy cows of the 
Shorthorn type. The calves were born in June 1922 and were 
all pail reared, receiving whole milk for the first month only. 
They were brought in for winter feeding on November ist and 
were then divided into two lots. Lot i were pushed for Baby 
Beef and Lot 2 were reared as Stores. Each lot of calves 
received turnips and hay ad lib., the only difference being that 
Lot I, Baby Beef, received from 3 to 6 lbs. per head per day of a 
mixture of equal parts of bruised oats and linseed cake. The 
experiment was continued till June iith, v/hen the cattle were all 
approximately i year old. The experimental cattle were sold 
by public auction at Belfast, and prior to the sale were housed in 
special pens and demonstrated to a large body of farmers. 

The results are summarised in the following table : — 

Weight in Price realised 

Sale Ring. at A uction. 

Cwt. qr. lb. £ $. d. 

Baby Beef lot (average) ... 7 3 22 24 5 o 

Store lot { „ ) ... 42 14 12 10 o 

The extra cost of feeding the Baby Beef cattle amounted to 
;^4, 14^, per head, leaving a profit in favour of the Baby Beef 
cattle of ^8, is. per head. 

The experiment gave rise to considerable comment, most of it 
of a very critical nature. Three main criticisms were made by 
the farming community. 

(1) The animals were half-bred Aberdeen Angus cattle. 
The cross is not a common one in the North of Ireland, and 
therefore the results were not generally applicable. 

(2) The selection of the calves into lots was made by the 
experimenters and there was always the possibility that they 
were biased. 

(3) The best farmers gave their store cattle a little bruised 
oats, whereas the experimental store cattle received turnips 
and hay only. 

With the object of meeting these criticisms and of maintaining 
and, if possible, increasing the interest which had been aroused, a 

^ “Report on Baby Beef Experiments,” Technical Bulletin No. i. Copies 
may be obtained free of charge on application to the Secretary, Ministiy of 
Agriculture, Northern Ireland, Wellington Place, Belfast 
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fresh series of experiments was started. It was arranged that one 
of the next series of experiments should be carried out with 
Shorthorn calves all sired by the same pedigree premium Dairy 
Shorthorn bull and out of ordinary cross bred dairy cows. The 
milking record of the bull’s dam was 14,226 lbs. of milk in 45 
weeks and the average yield of the cross bred dairy cows was 
724 gallons, half of the dams being heifers. The calves were all 
pail reared and received whole milk for one month only. 

Before the calves were divided into lots they were ear-marked 
by means of numbered metal tags, and the calves from each 
experimental centre were taken up by motor lorry to Belfast, 
publicly exhibited in the Auction Market and divided into lots 
before an interested crowd of spectators by Mr. J. Laurie, the 
Belfast Manager of the British Argentine Meat Company, and Mr. 
W. R. Morrow, the President of the Ulster Farmers’ Union. 

In each experiment the cattle were divided into three lots and 
were treated as follows ; — 

Lot I. Baby Beef — treated as previously indicated. 

Lot 2. Stores receiving i lb of bruised oats per head per day. 
Lot 3. Stores — turnips and hay only. 

The experiment commenced on October i6th and finished on 
May 26th, when the calves were 13 J months old. The cattle were 
taken from the experimental centres and exhibited at the Ministry 
of Agriculture’s Educational Exhibit at the Royal Ulster 
Agricultural Society’s Show at Belfast and subsequently sold by 
public auction in Belfast. 

The results completely confirmed those obtained in the 
previous year. The Baby Beef calves sired by the pedigree Dairy 
Shorthorn bull realised ;^23, 10s per head, and left a profit after 
deducting the extra cost of feeding of £Sy Ss, 2d. per head more 
than the Store cattle. 

The conclusions from the 1923-24 experiments may be 
summarised as follows : — 

1, No difficulty was experienced in pushing calves sired by 
a pedigree premium Dairy Shorthorn bull for Baby Beef 
At 13 months old average weights of 7 cwts. were obtained, 
while another lot at 16 months old had an average weight of 
9 cwts 

2. The feeding of i lb. of bruised oats per head to store 
cattle did not result in an increased price sufficient to pay for 
the oats consumed. 

It was clear that the last series of experiments had satisfied the 
shrewd North of Ireland farmer, and several of them expressed 
their willingness to test for themselves the possibilities of Baby 
Beef production. Many of them had taken notes of the rations 
given on the display cards over the pens in which the cattle were 
housed at the Royal Ulster Show, and were quite confident that 
they could repeat the results. 

The extent to which the two years’ experimental and demon- 
stration work had been effective was shown in the following June. 
The two principal firms of Livestock Auctioneers in Belfast 
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advertised that they would hold a special sale of Baby Beef cattle 
and offered prizes for the two following classes : — 

Class I. Aberdeen Angus crosses. 

Class 2. Calves sired by a Shorthorn bull. 

A large number of entries were received for each of the sales, 
and the results of one of those sales for which complete returns are 
available are given in the following table. With the object of 
showing the weights'* which found most favour with the butchers 
the results have been grouped and ai ranged as follows : cattle 
weighing between 5-6 cwts. live weight ; 6-7 cwts. ; 7-8 cwts. ; 8-9 
cwts. and 9-10 cwts. The age of the animals varied from 12 to 
18 months. There were only one or two isolated cases of 
animals of 18 months. No hard teeth animals were shown. 


Group. 

No. of 
Animals. 

Average 
^ eight of 
group. 

Average 
price of 
group. 

Lowest 
price in 
group. 

Highest 
price in 
group. 

Average 
price per 
cwt. live- 
weight. 

Cwt«! 


Cwts. qrs lbs 

£ *, d 

£ s d 

£ s d 

X. d. 

5 to 6 

4 

5 2 20 

15 8 0 

1500 

x6 0 0 

54 6 

6 7 

18 

6 1 19 

17 14 4 

IS 0 0 

23 10 0 

55 4i 

7 8 

24 

7 I 19 

24 3 7 

19 5 0 

29 15 0 

64 loi 

8 „ 9 

9 

8 I 7 

26 12 9 

25 0 0 

30 0 0 

64 1 

9 .. JO 

3 

9 I 23 

29 13 4 

29 0 0 

30 10 0 

62 8 

Total No. of 
Ammah . 

(.n 

00 







The 58 animals were the property of 21 farmers, an average of 
less than three each. One farmer sent forward nine animals and 
another seven. Eleven of the animals were purchased by a Stranraer 
butcher for shipment to Scotland, five for shipment to Southport 
and six for shipment to Manchester. 

It would appear from the results set out in the above table that 
the butchers preferred the animals weighing from 7 to 9 
cwts., and it is probable that the ideal weight is 8 cwt , a weight 
which can easily be obtained at 15 months. It is further 
apparent that not all the farmers were successful in their efforts, 
and it may be helpful to examine the causes which make for 
success or failuie. 

In addition to the experiments which were under the direct 
control of the writer and his colleagues, demonstration experiments 
were conducted by each of the County Agricultural Instructors. 
These demonstrations were exceedingly useful, as they served to 
point out the difficulties which were likely to be encountered if 
the work was taken up rapidly by the general farming community. 
In the few cases where farmers were not successful in turning out 
prime beef at 12 to 16 months, failure was due to one or more of 
the following causes : — 

1. Unsuitability of the bull. 

2. Improper feeding. 

3. A late start. 
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Although in the experimental work succc$sful results have 
been obtained with calves out of ordinary cross-bred cows sired by 
an Aberdeen Angus bull and from calves out of similar cross-bred 
cows sired by a pedigree Dairy Shorthorn bull, it would be a grave 
mistake to minimise the importance of the bull. To use a bull, 
however good, of a slow-maturing breed such as the Galloway 
would be a mistake. In the case of the Shorthorn it may not, and 
probably does not, matter a great deal whether he is a beef Short- 
horn or a Dairy Shorthorn, provided he is an animal of substance, 
quality and constitution and is of good type. The rapid develop- 
ment of the work is therefore in no small degree dependent upon 
the rapid improvement in the quality of the bulls throughout 
Northern Ireland. In this connection the live stock improvement 
schemes have been of immense assistance, and the new Live Stock 
Breeding Act already gives promise of still greater assistance. 
There are already a large number of premium bulls throughout the 
North of Ireland, and th^e production of Baby Beef from their calves 
affords a most valuable demonstration to the farming community 
of the importance of the bull and the economic advantages to be 
gained by steadily improving the standard. Two years have 
elapsed since the Live Stock Breeding Act came into operation. 
No farmer can use a bull which has not been inspected and 
licensed. A gradual stiffening of the standard is already manifest 
in a distinctly better type of bull, and Northern Ireland is already 
within measurable distance of the time when a very large pro- 
portion of the bulls in use will be suitable sires for Baby Beef 
calves. 

In a few cases lack of success has been due to a too gradual 
increase of the cake and meal ration. When the calves are 
brought indoors in October at 6 to 8 months old they should 
be receiving within a fortnight 3 lbs. of cake and meal, and they 
should reach their maximum of 6, 7 or 8 lbs, depending upon the 
age, at least six or eight weeks before the maiketing date. If the 
calves are not pushed with sufficient rapidity at the start of the 
indoor feeding period they will begin to grow rapidly. Too rapid 
growth increases the difficulties of fattening and results in half 
finished stores instead of prime Baby Beef. 

It must never be forgotten that the Baby Beef animal must be 
considered and treated as a producer all the time. Anything in 
the nature of a store period is fatal to good results. February and 
March calves when put out to grass should go on to good pasture. 
They should be brought in not later than the first week in October 
and steadily pushed till they are ready for the butcher in May and 
June. The following rations have given excellent results in 
Northern Ireland : Roots and hay ad hb and 3 to 7 lbs. per head of 
either of the following mixtures : — 

(0 (2) 

Bruised Oats \ equal parts Bruised Oats 
Linseed Cake j by weight. Palm Kernel Meal 

Linseed Cake 

The mitiation of Baby Beef work in Northern Ireland is not so 
easy a$ in other parts of the United Kingdom. At least 70 per 
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cent of the holdings are under 20 acres. The •farmers have not 
the capital possessed by the farmers in England and Scotland, and 
cakes and meals are on the average £ i per ton dearer than they 
are in England and Scotland. That so many of the small farmers 
have taken up the work seriously is a tribute to their courage and 
energy. 

It may be asked what are the advantages to the North of 
Ireland farmer of Baby Beef production compared with Store 
rearing or the production of 2 to 3^ year old stall fed beef? 
The advantages may be summarised as follows : — 

r. It is a more economical method of feeding. A given 
weight of feeding stuffs will produce a greater increase in 
weight fed to a young growing animal than to a full-grown 
one. In the latter case a greater proportion of the food is 
used up in maintenance. 

2. The capital invested is turned over once every 12 to 
16 months instead of every 2 to 3J- years as in the case of full- 
grown stores or fat bullocks. 

3. It provides a profitable alternative to store cattle raising 
if and when the Canadian competition becomes too keen. 

4. It is the most profitable method of marketing cattle not 
required for breeding. 

It would be unfair to conclude this article without paying a 
tribute to the help which the principal firms of live stock auctioneers 
have given and the enthusiasm which they have thrown into the 
work. The future development is largely in their hands. That 
they realise this is evident by the preparations they have made 
and are making for special shows and sales of Baby Beef animals, 
and the propaganda circulars they are distributing amongst their 
customers. 

THE WOOL INDUSTRY IN SCOTLAND. 

II.— THE WOOLS OF SCOTLAND AND WOOL 
MANUFACTURES. 

Professor A. F. BARKER, M.Sc., 

77 /^ University^ Leeds. 

Sc UTLAND possesses three wools peculiarly its own, viz., the 
Blackface, the Cheviot and the Border Leicester wools. These 
are of world-wide notoriety, and are produced in considerable bulk 
not only in Scotland but also elsewhere. Shetland wool is perhaps 
even more characteristic in its properties than any of the three 
mentioned, but is only produced in small quantities. Then, just as 
England has bred many of her sheep from Scottish stock, so has 
Scotland bred a considerable number of flocks from English stock, 
particularly from Southdown, Suffolk and Dorset Horn. Quite 
recently Merino sheep (Peruvian) and the noted New Zealand 
breed — the Corriedale — have been introduced into Scotland, but it 
remains to be seen whether cither or both of these breeds can 
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withstand the dimatic conditions. It is known that previous 
introductions of Merino blood have speedily disappeared, at least 
as pure breds, but there is just the possibility that the hardy 
Peruvian Merino — bred lo to 12,000 feet up the Andes — may 
survive. 

It is our desire to demonstrate the manufacturing uses and 
qualities of all these wools, but before attempting this it will be 
necessary to study broadly the evolution of the coat of the sheep, 
as from this study most important deductions as to manufacturing 
possibilities may be made. 

Evolution of the Goat of the Sheep. — In hg. i an illuminative 
representation of the Vicuna is given. This shews an interesting 
feature — the breast-plate of hair. Now it is probable that the 
progenitor of the Vicuna carried the hair or outer coat all over, 
in addition to the under coat of fine fibre measuring about in. 
in diameter. But the high altitudes of the Andes, say 14,000 feet 
up, seem to have eliminated the outer or hair coat — save for the 
breast-plate — the little creature apparently being better protected 
from the cold by the dense coat of fine fibre. 

This broadly is also the history of the coat of the sheep. If 
we examine one of the undeveloped breeds — that of Kenya, for 
example — we note that it consists of thick outer-coat fibres or 
hairs, and fine under coat fibres or wool. If micro measurements 
are made of these fibres and a “frequency curve*' drawn, then 
the marked variation in diameters comes markedly into evidence 
(see fig. 2). 

The question may now be asked : What is the essential differ- 
ence between Hair and Wool ? And this question is not easily 
answered. Broadly it may be said that the fibre we speak of as 
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hair has a continuous medulla or central channel, while wool has 
no such central channel But this definition is not wholly 
satisfying, we find many fibres with an “interrupted medulla” 
which under our definition are neither hair nor wool, and we find 
many fibres with the medulla w^hich at least, from the manufactur- 
ing point of view, must be regarded as wool. Probably the 
suggestion made by Professor Cossar Ewart is the most illuminat- 
ing, viz. that hair is a developed wool fibre, the order of evolution 
being wool, nondescript fibre and hair. It should be noted, 
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however, that while wool fibres grade perfectly up to the medullated 
fibre defined here as hair, there appears to be an absolute jump 
from this hair to the often short stiff hair found as the outer coat 
of the wild sheep. 

Perhaps the best example among modem breeds of the sheep 
with the double coat of hair and wool, coming under our definition, 
is the Herdwick — a small mountain sheep bred only on the 
Cumberland fells. The outer hair coat of this sheep is certainly 
one of the strongest grown, while underneath is a coat of fine wool 
of beautiful quality. Iceland fleeces shew the same double qualities, 
the under fibre being in this case much the more valuable. 

Under-coat only ” sheep can at once be thought of. The Soay 
or wild sheep of the Shetlands, the Southdown and the Merino at 
once suggest themselves to us as typical examples. But into 
which class must we place the long lustrous Wensleydale wool? 



Low 28’s 32’s 36’s 40’s 46’s 46’s 50 s 56’s 

Quality. Shorts. 


Fig. 3, — Percentage Qualities. 


It must certainly go into the “wool” class; but it is so like the 
hair of the Angora goat (Mohair) that the whole question of the 
difference between hair and wool is again brought up and the 
suggestion given that any final decision on this matter is not yet 
possible. The Merino, however, is the best example of a sheep 
carrying the under coat only — although interesting to relate, the 
Merino lamb is ofter born with the outer coat of hair, which rapidly 
fells off. With these fundamental particulars in mind the several 
important wools of Scotland may now usefully come under 

review. . 

Qualities of Scottish Wools. — Before considering each of the 
important wools referred to in detail, some broad particulars may 
be usefully considered here. In fig. 3 the quality ^ ranges of 
fleeces of these wools is given from which the remarkable differ- 
ence between Blackface and Cheviot or Border Leicester will be 
noted. 

> For definition of “quality” see Journal of the Royal Agricultural Society 
of England, article on “British Wools” (reprint obtainable), 19*5, pp. 32 to 77- 
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Again in fig, 4 ** frequency carves " for “ shoulder ” and “ britch ” 
wool of each bleed is given, from which it will be gathered that 
not only does each breed shew a marked difference, but also 
that fleeces of the same breed shew a marked difference, the 

shoulder wool usually being on ^ 

the average much finer than 
the hind-quarters wool and 
much more uniform. Now 
just as fineness is an important 
matter from the manufactur- 
ing point of view, so also is 
length. The fibres from a 
square-stapled Merino wool 
vary very little in length, but 
the fibres from a pointed- 
stapled Blackfaced wool vary 
very much in length Pass- 
ing the wool through thqse 
processes preparatory to spin- 
ning results in further break- 
age of fibre in both cases, so 
that the lengths of fibres in 
the ultimate thread vary very 
considerably, and as the 
strength of the resultant thread 
and fabric depends upon the 
fibre length being conserved 
so far as ever possible, a method of length-analysis has been 
devised which is illustiated for Cheviot wool in fig. 5. These 
analyses may further be graphed ^ as shewn in fig. 6, from which 
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graphs the spinner and manufacturer may make deductions 
respecting the resultant yarn and fabrics. 

Before comparing the finished fabrics from these respective 
wools it will be useful carefully to consider the spinning and 
manufacturing qualities of each, noting the special properties 
which are the factors in deciding the particular uses to which each 
shall be put. 

^ See Journal TexHk Science^ Aug. 1925, “British Pedigree Sheep Breeds.” 
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BUickface Wools. — These wools have claimed particular con- 
sideration of late,^ as they shew interesting gradations from hair 
to wool If these wools are combed, thg long fibres, termed “top," 
are found to be remarkably strong, while the short fibres, termed 
“ noil/* are found to be fine and soft Thus this wool may be used 
just as it comes off the sheep’s back — hair and wool fibres mixed 
together; or it may be combed, and the strong “top** fibre used 
for one purpose, and the short fine fibres for another purpose. An 
examination of all the “strong” wools used in the carpet trade has 
revealed the fact that just as the “guts’* of the Blackface sheep are 
the strongest known, so is this wool the strongest grown, even the 
East Indian and South European wools being by no means so 
strong as the Blackface wool. 

Apparently there is a great demand for carpets in the United 
States, with the result that while nearly all wools the world over 
have markedly deteriorated in value, carpet wools have well main- 
tained their post-war advance, being three to four times the price 
prevailing some 20 years ago. 

But these wools also make splendfd rough tweeds for men’s 
and women’s wear, and when the rage for fine soft textures passes, 
these wools should be much more valuable as rough tweed wools 
rather than as carpet wools. It is very questionable if to-day our 
tweed manufacturers are really utilising these wools to the greatest 
advantage. 

In view of the fact that it is quite easy to select Blackface flocks 
towards the “strong” or the “fine” side, it is suggested that 
breeders should definitely take their flocks one way or the other, 
as illustrated in the following graphs. 

. Mountain. X Lustre. 

Crossbred, X Crossbred, 


Mountain. Crossbred. X Crossbred. Lustre. 


Mounta n Mountain. Crossbred X Crossbred. Lustre. Lustre. 


1 

Mountain. 

1 

Mountain. 

Mountain. Crossbred. 

X 

1 

i I I 

Crossbred. Lustre. I ustre 

Lu 

1 

stre. 

New Strong Mountain Breed. 


N^w Mountain Lustre Breed. 

B. 


Mountain. 

X 

Down 






Crossbred. 

1 

Crossbred. 



Mounuin. 


1 

Crossbred 

X 

J. 

Crossired. 

Down. 

Monntain. 

Mountain. 

Cros&Lred. 

X 

Crossbred. Down. 

Down. 


Mountain. Mountain. Mountain. Crossbred. X Crossbred. Down. Down. Doan. 

s ^ * 

New Strong Mountain Breed. T New Mountain Down Breed. 

JV#^.«-The two new types of Strong Mountain Breed might then be crossed and their progeny 
selected towards the strong wool. 

1 See Journal of the Textile Institute^ XIII. (1923), pp. 40-45 end pp. 148-156. 
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Cheviot Wools . — These wools possess the crispness of the Down 
wools, the waviness of the Merino and the length of the shorter 
Lustre wools. They are used for the wonderful Scotch tweeds 
known the world over. The yarns and fabrics made from these 
wools are much finer than those made from Blackfaced wools, and 
as this wool is also much freer from “ black fibre ” and “ kemp/' 
tweeds of a much superior character in both texture and colour 
result. These wools are nearly all spun upon the woollen principle, 
the peculiar quality of the fibre shewing up best in the 
woollen cloth. 

Border- Leicestef Wools . — English breeders tend to regard this 
breed of sheep as the result of a cross between the Dishley 
Leicester and the Cheviot, but Scottish breeders hold that this is 
the true Leicester — truer than the breed at present located in 
Yorkshire, Lincolnshire and Leicestershire. These wo'ols, while as 
fine or finer than the Cheviot wools, are more lustrous and silky. 
They are also slightly finer than the English Leicester wools. 

In the Colonies this sheep is largely used for crossing upon the 
Merino, and is one of the British breeds upon which the Corriedale 
flocks are built up. It does not give such a weight of wool as the 
Lincoln breed, but upon the whole its carcase is better — hence its 
popularity. 

This ^eep crossed upon the Cheviot gives a most useful wool, 
termed “North,” much prized by Yorkshire manufacturers. 

Other Breeds . — Special mention should be made of the Shetland 
wool — wool which for special purposes is worth about Ss. per lb., 
but only about Sd. per lb. for purposes to which it is not adapted. 
Hence the necessity for special sales for this clip. Of late years 
the yield per sheep of the Shetland breed has been markedly 
increased through the introduction by Professor Cossar Ewart of 
the Shetland-Siberian Cross — the cross giving a fleece two to three 
times the weight of the pure bred Shetland with apparently as fine 
a fibre. 

The Suffolk sheep — a typical “ Down ” breed with jet black 
face and legs — is proving a good “ mutton ” sheep. The wool also 
is excellent, but unfortunately may be contaminated with black fibre. 
The Southdown breed docs not suffer from this defect, and the 
constitution is perhaps hardier ; the carcase, however, is smaller. 

The Duke of Richmond and Gordon is experimenting with 
various Downs and heavy wool crosses, while Lord, Novar is 
carrying out some useful experiments with Dorset Horns. This 
latter breed of sheep is one of the most prolific, and yields the 
whitest and best milling and hosiery wool of all the Down breeds. 
This sheep and its crosses would seem to be one of the best worth 
experimenting with from both the mutton and wool^point of 
view, although in Scotland it is hardly likely that two crops of 
lambs per year are possible as is the case in the South of 
England. 

Blackface breeders will do well to try either the pure bred 
Peruvian-Merino or Blackface-Merino Crosses on their territory. 
The Merino wool is still worth twice as much as the Blackface 
wool to-day, and may ultimately be vrorth even three times as 
much. There are stud flocks of these Merinos at Reading 
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Breaking Load (ounces) 

Fig. 7 a. — Cheviot Yani Strei^ths (18 inches and jaw breaks). 
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the wool industry in SCOTLAND. 

University College and at Edinburgh University from which rams 
mujr be procured. 

All these breeds and wools have come under the observation of 
the Animal Breeding Department of Edinburgh University, while 
the University of Leeds is always willing to give advice with 
reference to the manufacturing possibilities of wools submitted to it, 
and in some cases to carry out spinning and weaving investigations. 
r!|YEni8 and Olotiui from Scottish Wools.— In hg. 7 strength 
records for woollen and worsted yarns spun from Blackface and 



WEFT 

WARP WORSTED 

WEFT 

Fig* 8. —Cloth Strengths Graphs. 

*Cheviot wools are given. To the manufacturers these results are 
very useful and illuminating, shewing clearly how strength is 
obtained in the resultant cloth. 

In fig, 8 cloth strength graphs (woollen and worsted) from 
Blackface, Cheviot and Border Leicester wools are given.' These 
^ Set Journal of T 4 xtm Science, Aug. 1925. 
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GREASy WOOLLEN 

— SCOURED 

NORM AL{MACHINE) MILLED WOOLLEN 

COMPLETE(STOCKS) milled 

Fig. 9. — Cloth Milling Graphs, Woollen. 



SCOURED 

NORMAUMACHINE) MILLED WORSTED 

. COMPLETE(STOCKg •• 


Fio. 9A.— Cloth Milling Graphs, Wonted. 
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results again are of first importance to manufacturers, especially if 
engaged upon Navy and Army contracts. 

Perhaps even more interesting are the contraction or milling 
results illustrated in fig. 9. The difference between contrac- 
tion ** following scouring and complete milling illustrates how 
careful one ought to be to obtain the true facts upon such matters. 




Fig. ioa. — D yetaking Quality as a Percentage. 


Of course time means money, so that for milled ' cloths wools 
which easily mill ought to be selected. That the long wools mill 
better than many of the shorter wools and that worsted cloths 
mill better than woollen cloths arc really astounding results which> 
when known to the manufacturer, may be used to great advantage. 

In fig, 10 graphic representations of “percentage of kemp,*^ 
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percentage of black fibre ** and percentage of dye-taking ” are 
given. Needless to say these facts also arc of much importance 
to the manufacturer. 

Methods of Marketing. — Wool in the British Isles is often 
marketed by private treaty, the wool stapler visiting the farmer 
after the shearing season and making his offer. Large quantities 
are sold at the great Wool Fairs — Leith for example — when the 
wool staplers turn up in strength. In the South of England wool 
is now being sold on a co-operative basis, the clips being cx>llected 
and classed and sorted. There is also a movement on foot to 
institute one big sale for English wools right in the heart of the 
manufacturing district — say Bradford. This method might well 
be advocated for Scotland as well. At present it seems probable 
that the peculiar values of the wools under consideration are not 
fully realized, and that were the wools actually brought under the 
hammer where spinners and manufacturers could see them and 
fully appreciate their possibilities, better prices could be realized 
and a marked development in fabrics made from British wools be 
recorded. 

Export of Scottish Wools. — As already noted, large quantities 
of Blackface wool are exported to the United States largely for 
carpet manufacture. Nearly all the Border Leicester clip and a 
considerable part of the Cheviot clip are taken by the wool-manu- 
facturing district of Yorkshire, while still smaller quantities are 
suited for the hosiery industry of Leicester and district. 

No exact statistics of wool exports from Scotland nor of the 
Scottish wool industry are yet available, but in the near future 
this defect in trade organization is to be rectified. 


SOIL INVESTIGATIONS. 

I.— SOIL INVESTIGATIONS AND THEIR BEARING 
ON FIELD EXPERIMENTAL WORK. 

W. G, Ogg, M.A., B.Sc., Ph.D. (Cantab.), 

Edinburgh and East of Scotland College of Agriculture, 

Difficulty of Interpreting Results of Field Experiments.— 

Every year very large numbers of field experiments are carried 
out by farmers, county organisers and the central staffs of agri- 
cultural colleges. This is as it should be, for the field experiirient 
is the final criterion by which the new discoveries and the more 
abstract experiments and theories are tested. The problems before 
the various experimenters differ a little from each other. The 
farmer usually carries out his experiments with a view to applying 
the results on the same field or the same farm, whilst the county 
organisers and other college workers aim at making their results 
applicable to wide districts. The farmer's problem is the simpler, 
but even in his case the results obtained are often unsatisfactoiy, 
and do not appear to be applicable to other parts of his own farm. 
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The difficulty of interpreting and applying results from college 
experiments is still greater on account of the wider areas to which 
th^ should be applied, and there is now a very large mass of data 
available which is at present of little practical value. 

Problem of Variable Pactore. — Perhaps the main reason for 
this failure to interpret and apply the results of field experiments 
is that there arc usually several variable factors involved. 

If reliable and satisfactory conclusions are to be drawn, any 
effect obtained in experimental work should be attributable to one 
cause. Now if one factor is varied, two experiments are necessary 
— a control in which there is no change and the other in which the 
new factor is introduced. Two varying factors necessitate four 
experiments, three factors eight, four factors sixteen and five factors 
ihirty-two experiments—allowing for only one control plot. As the 
experiments should be carried out at least in duplicate these numbers 
must be doubled — five factors therefore mean sixty-four experi- 
ments. Thus if the number of variable factors is high, the number 
of experiments which must be carried out to obtain reliable results 
becomes very great, and the field trial becomes unwieldy, for such 
experiments entail a great deal of labour. It is advisable, therefore, 
to limit as far as possible the number of varying factors. This 
means that results are obtained slowly, and there is a temptation, 
for example in manurial experiments, to try too many things at 
one time. Even if successful results are obtained, a great part of 
the value is lost because the reasons are not understood, and 
equally good results might possibly have been obtained at less 
cost in another way. 

The variable factors might be divided into two groups : — 

1. Those which are varied intentionally, such as seed^ 
manure and time of sowing. 

2. Factors not directly under control, such as soil and 
climate. 

For the reasons given above, it is well to keep the number of 
intentionally varied factors as low as possible. 

The factors of the second group — climate and soil — present 
greater difficulty. 

Climatic differences may be due to differences in the season^ 
and such differences are to some extent got over by accumulating 
results over several years. Climatic differences may also be due 
to differences in latitude, altitude and aspect. These things must 
be borne in mind in selecting areas for experiment and in 
interpreting results — especially in deciding over what areas the 
results may be expected to apply. The importance of taking 
climatic differences and variations into account, and collecting 
exact data on the subject, has been recognised in the establi.shment 
by the Board of Agriculture of meteorological stations at the 
various experiment centres. 

Then there are soil differences, and it is essential to limit the 
variable factors in soils as far as possible. In a manuring experi- 
ment or Variety trial the effects due to soil differences may be 
greater than those due to the different manures or varieties Mng 
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tested. It is convenient to consider soil properties as being of 
two kinds : — 

(а) More or less permanent 

( б ) Fluctuating. 

Pemanent Properties^-fioil Profiles and Types.— Permanent 
soil properties might be described as those properties which 
characterise the soil type. That distinct soil types possessing 
very different and distinctive properties exist is beyond dispute, 
but there has been much difference of opinion in the past as to 
what constituted soil types and how they were to be mapped. 
Had these types been easy to recognise and separate they would 
have been differentiated, described and mapped long ago. It is 
now fairly generally agreed, however, that the type of soil depends 
not only on the kind of rock from which it is derived, but on other 
agencies such as climate, situation, drainage, plant life, and on the 
time during which these agencies have been at work — that is on 
the age of the soil These differences in, for instance, parent 
material, agency of formation, situation and age, manifest them- 
selves in differences in the colour, texture, general appearance and 
thickness of the surface soil and of the various layers of which the 
soil is built up. The study of these different layers has been 
neglected in the past, but is now beginning to receive the attention 
it deserves. The rock, boulder clay, sand or other substance 
forming the parent material becomes gradually altered. Oxida- 
tions and reductions take place ; some material is dissolved out 
and may disappear in the drainage water or it may be redeposited 
elsewhere in the soil ; and where there is, or has been, a covering 
of vegetation on the surface, this influences the colour and texture 
not only of the surface soil, but of the material beneath the 
surface. 

The result is that most soils are built up of layers of material 
which differ from each other more or less markedly in appearance, 
properties and composition. The vertical section from the surface 
covering down to the unaltered parent material is often termed the 
soil profile, and the various different layers are termed horizons. 
For convenience in studying them, the soil horizons are usually 
considered in three groups; — 

1. The surface layer or layers have usually had a consider- 
able amount of material dissolved out of them and are also 
modified by the accumulation of organic matter. This is 
termed the A horizon. 

2. In a great many soils there occurs some distance below 
the surface a layer or layers slightly heavier and more plastic 
than the surface layers. Some material may have been dis- 
solved out, but there has been in these layers a re-deposition 
of material* removed from the surface layers. This is termed 
the B horizon. 

3. The parent material from which the upper layers have 
been derived and which is more or less unaltered is termed 
the C horizon. 

It is largely by means of these horizons that soils are dis- 
tinguished from one another and mapped. 
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A representation of a profile of one of the soil types found in 
East Lothian is shown below as an illustration. 


Reaction. 


Description of Horizons. 

Very acid 

A. 

Brown peaty layer. 

Acid 

A, 

Greyish-brown organic stained layer. 

Acid 

A, 

Greyish leached layer. 

Acid 

A. 

— Yellow and grey mottled layer of loamy 
texture. 

Slightly acid . 

B 

Compact gritty but very plastic clay. 

Mainly of a dark chocolate colour but 
with patches of grey and yellow material, 
and containing a considerable amount 

of coal particles and small fragments 

ot sandstone. 

Slightly acid . 

C. 

Practically uniform dark chocolate com- 
pact clay with slight traces of mottling. 

Slightly acid . 

C, 

Uniform blue-grey drab compact gritty 

or gravelly clay. Relatively impervious 

and containing yellow, grey and reddish 
sandstone. 



4 feet. 


The soil profile given above represents a soil which has never 
been cultivated. In cultivated soils, the surface layers have 
become mixed and are not so readily distinguishable. For 
instance, if the soil just described were cultivated, the layers of 
the A and possibly the upper portion of the B horizon would be 
mixed and would give a yellowish-brown loam, merging into a 
lighter coloured layer (with less organic matter) and then passing 
into horizon B. 

It is possible to observe these differences in the field and to 
draw boundaries showing how far the various types extend. 
That is the aim of a soil survey. It has been found that the 
different types of soil distinguished and mapped in this way have 
definite and characteristic properties when examined in the 
laboratory, and that they have a very definite relation to plant 
growth as determined by observation and field tests. The differ- 
ences on which soil types are separated must be recognisable on 
examining them in the field if any large area is to be mapped, and 
they are differences which have arisen through age-long processes 
and which represent more or less permanent properties. 

It is not satisfactory to take the geological formations as the 
main basis for differentiating soils, although in many cases a 
change in geological formation coincides fairly closely with a soil 

23 




THE SCOTTISH JOXJRKAL OF AOEICPLTURR. {jA*- 

change. There are usually several fairly distinct types ol soil on 
one geological formation, for the soil investigator takes account 
of differences in colour, texture, drainage conditions and age in 
the soil which the geologist frequently ignores. Again, in drift 
covered areas, particularly where the drift is thick, the drift and 
surface soil may bear very little relation to the underlying rock. 
The greatest danger, however, lies in attempting to correlate soils 
on a geological basis. Apart from the fact that differences in the 
rocks in the same geological formation give rise to differences in 
the soils, we have to reckon with the climatic factor. The Old 
Red Sandstone in East Lothian, for example, gives rise to a 
different soil from the Old Red Sandstone in certain parts of 
Perthshire, Fifeshire and Cromarty. There are differences in the 
surface colour and in the appearance of the various layers of which 
the soil is built up, and these visible differences are no doubt 
bound up with deep seated constitutional differences. The 
climatic differences even in a country the size of Scotland are 
sufficiently great to make it necessary to recognise different groups 
of soils. The soils in the low rainfall districts of the East and 
South-East differ from those of the higher rainfall districts in the 
West and from those of the very humid mountainous regions. 
These differences are quite apart from rock differences, and are 
due largely to weathering agencies and vegetation. The visible 
effects are seen in the different appearance and thickness of the 
layers of the soil profile from the peat or turf covering down to 
the parent material. Perhaps the most noteworthy difference is 
the greater development of leached layers in the more humid 
regions. 

This advance in our ideas of soil types and the possibility 
of mapping them has been made possible through the study of 
soils over continents where very distinct climatic zones and striking 
soil differences occur. It was noted and followed up in Russia 
by Sibertzev and Glinka and by the Bureau of Soils in America, 
with the result that soil surveys are now a practical proposition, 
and are being pushed forward by the Americans, some of the 
British Dominions and several European countries. 

Soil types are mapped in the field on visible differences which 
are the outward expression of constitutional differences. Differ- 
ences in texture and organic matter indicate differences in water 
holding power, tillage and so forth, whilst differences in colour 
may be taken to indicate such things as differences in degree of 
oxidation and in leaching of soluble constituents. 

Laboratory Examination. — These soil differences arc deter- 
mined in the laboratory by such methods as mechanical analyses, 
chemical analyses (ultimate and citric-soluble), absorptive power 
and various other tests, but such analyses mean little except in 
relation to soil types. They serve to characterise the soil type 
and to throw some light on its possible behaviour or on likely 
methods of improvement. 

The practice of sending to the laboratory for examination a 
few ounces of surface soil taken at random, with the request that 
it should be analysed and the sender informed what it contains 
and what it lacks, is absolutely unsound. Thousands of such 
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analyses hav^ be^sn carried out in the past and have done a great 
deal to discredit scientific investigation. Figures which might 
Indicate quite a satisfactory state of affairs in one type, might 
represent unfavourable conditions in a different type of soil At 
the present state of our knowledge most analyses cannot be 
satisfactorily interpreted except in conjunction with results of field 
experiments. If laboratory examination of a soil is desired, the 
soil should first be examined in the field to take account of its 
natural relationships and type, and it should then be sampled and 
studied in horizons. If laboratory and field data relating to that 
type are available for comparison, it should be possible to inter- 
pret the results obtained from such examination and to furnish 
useful information. 

Field Trials. — The function of a soil survey is to map the soil 
on visible differences. To utilise the soil survey it must be 
followed up by laboratory work and field experiments. In carry- 
ing out field experiments, the experiment area ought to be care- 
fully examined to ascertain whether it all belongs to one type, 
and when the results of the experiment are obtained, it is safe to 
apply these results only to that type. This assists us to eliminate 
the variable factors due to the permanent soil differences. \\ ithin 
certain limits the soils belonging to one type, under similar 
climatic conditions, are capable of giving similar agricultural 
results — the limits of variation depending on the detail with which 
the types are differentiated. 

Fluctuating Soil Properties.—Distinct from the permanent 
soil properties just described, which characterise soil types, and 
which, as a rule, would not alter within centuries, there a class 
of properties which might be termed fluctuating. The fluctuating 
properties represent the variation in properties of any one soil at 
different periods of its recent history. The soil may be in good 
heart, as the farmer would term it, or it may be exhausted, and 
this change may be brought about in a comparatively short time 
by such things as methods of tillage, cropping, manuring, liming 
and drainage, which influence physical condition and the amount 
of readily available plant food. The range and nature of these 
fluctuations will, of course, also be governed to a great extent by 
the nature of the more permanent type properties. 

Various attempts have been made at measuring these fluctuat- 
ing properties. On the physical side, the state of aggregation of 
the soil particles has been studied, and on the chemical side such 
things as the citric soluble constituents, the absorptive capacity, 
the humus, nitrogen, acidity and so-called lime requirements have 
usually been determined. These methods show differences, but 
the difficulty has been to obtain correlation between the analyses 
and agricultural results, and the difficulty in devising methods is 
increased by the fact that we do not know exactly what the plant 
is capable of extracting from the soil. A promising new line of 
enquiry is the determination of the exchangeable bases in the soil. 

Exchangeable Ba8efl.-^Within the last few years this Valuable 
line of attack has been opened up by the work of a Russian 
chemist, Gedroiz, and as the method is likely to be used a great 
deal, and referred to in agricultural literature, a brief description 
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is given below. It is really the outcome of work on the absorption 
of manures by soils, carried out nearly lOO years ago by two 
British chemists, Thomson and Way, who showed that the soil 
is capable of removing and retaining certain bases, such as 
ammonium from solutions of ammonium salts. Very briefly, the 
new principle that is being used is as follows : — 

Soils contain such bases as calcium, magnesium, potassium, 
sodium, aluminium and iron. These bases are present in more 
than one condition and we may consider them in four groups; 

1. Minerals such as orthoclase and mica — crystalline 
silicates and phosphates. These are soluble only to a slight 
extent, and we assume they become available very slowly. 

2. Carbonates — these are fairly easily soluble but are 
absent in many soils, especially in Scotland. 

3. Water soluble salts such as nitrates, chlorides and 
sulphates. 

4. Bases present \n a form \n which they can he teadWy 
Vvherated hy the introduction of another base. 

It is with this fourth group we are concerned here. 

By treating a soil repeatedly with a fairly concentrated solution 
of sodium chloride or ammonium chloride, the readily exchange- 
able bases — calcium, magnesium, etc. — in the soil are removed and 
their place taken by ammonium or sodium. 

The bases present in this form seem to be loosely bound up in 
some sort of colloidal state. They are not readily washed out by 
water, but we can with some justification assume that substances 
so loosely held are likely to be utilised to a considerable extent 
by the plant. We may then picture a proportion of the substance 
necessary for plant life attached loosely — perhaps to the surface 
of soil particles, and readily detached from their position by adding 
solutions of salts such as are added as manures. 

The assumption that these easily exchangeable bases occur 
on the surface of the soil particles is consistent with the fact that 
they are found in by far the greatest amounts in the clay fraction 
of the soil. Organic nqiatter too plays a very important role in 
this connection, particularly the partly decomposed organic matter 
which is in a colloidal condition. 

Let us now consider briefly in what amounts and proportions 
these easily exchangeable bases are found in soils. The amount 
varies a great deal in different soils, and although the approximate 
total capacity for these bases is probably a fairly permanent 
property for each soil type, the actual amount present at any 
one time in cultivated soils is almost certainly one of the fluctuat- 
ing properties. They have been shown to be present in largest 
quantities in soils containing a large amount of clay and organic 
matter. Such soils may contain i per cent, or slightly more of 
exchangeable bases, whilst light sandy soils contain much less — 
some soils containing less than o i per cent. About 0 3 per cent, 
to 0*4 per cent, would seem to be an average figure for the 
Scottish soils ^ so far examined. 

^ A. M. Smith, Edin. and k. of Scot. College of Agric., “The Exchangeable 
Bases in some Scottish Journ. Agri, 5 c/., XX, 466 (1925). 
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It is found that calcium is usually by far the most abundant^ 
being present, as a rule, to the extent of well over 50 per cent, of 
the total exchangeable bases. Magnesium comes next with 5 to 
30 per cent ; sodium and potassium are present in small amounts, 
less than 5 per cent., and iron and aluminium are either absent in 
most normal soils or present in small amount. 

In some soils iron and aluminium are present in considerable 
quantities, constituting as much as 50 per cent, of all the exchange- 
able bases, and in such cases the total amount of exchangeable 
bases is small. This does not appear to be a condition suitable 
for the growth of agricultural crops. It is supposed, too, that 
replaceable hydrogen can occupy the same position as these bases 
in the soil complex, and probably the main cause of acidity in the 
soil is the substitution of part of these bases by hydrogen. 

Alkali soils, so important in certain parts of the world, are 
characterised by relatively large amounts of exchangeable sodium 
and \lu\e exchat\geab\e ca\c\um. 

Agiicullural a\g:mfi.caiice ot 'Excbangaable Baaea. — ^^/hat 
these exchangeable bases mean in practical agriculture is not yet 
fully known. Their study in the present sense is very recent, and 
it is difficult to draw definite conclusions, but the following points 
should be noted : — 

1. It has been shown that they mean a great deal in 
relation to the physical condition of the soil. Soils in which 
calcium is replaced by sodium become puddled — the clay 
granules becoming broken down. This is seen in soils 
flooded by sea water and may explain the action of nitrate 
of soda on texture. 

2. Their study is important in connection with the re- 
clamation and cultivation of alkali soils which occur so 
extensively in some countries, 

3. As already pointed out, probably the quantity of food 
constituents available to the plant is related to the amounts 
of exchangeable bases. It is, at any rate, a promising line of 
enquiry. The Tschernosem or Black Earth of Russia, one of 
the most fertile soils in the world, has a very high content of 
exchangeable bases, whilst pervious sandy soils occurring in 
districts of high rainfall and which are not, as a rule, naturally 
very fertile, have a low content of these bases, 

4. They are bound up with the question of soil acidity.^ 
Some soils which show a fairly acid reaction and which have 
a so-called “lime requirement” when tested by such methods 
as the Hutchinson and McLennan, nevertheless do not appear 
to require liming for the successful growth of most crops, whilst 
others which appear less acid require liming. 

The explanation may be that the first, though fairly acid 
(that is containing a fair amount of replaceable hydrogen), 
contain also a good reserve of exchangeable calcium, the 
others, though containing less hydrogen, have but a poor 
reserve of calcium. If this conception is sound, it is important 
that the calcium in those soils which can hold but a small 

^ W, T. H. Williamson. Part II. of tliis article. 
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reserve must be kept up by r^ular liming, and the fact that 
so large a proportion of these exchangeable bases in normal 
healthy soils consists of calcium suggests that it is advisable 
to keep up the supply of lime in the soil. 

It seems likely, therefore, that the study of exchangeable bases 
will throw light on the problems of manuring and liming. Pre- 
liminary work can be carried out on small quantities of soil in the 
laboratory, but for a proper study of the question the laboratory 
work should be tested on a larger scale in lysimeters, and it is to 
be hoped that lysimeter work, which to some extent combines 
laboratory accuracy with actual field conditions, will be carried 
out more extensively in the future than has been done in the past 

Manuring at present is frequently carried out on the principle 
of adding a little of everything in the hope of something acting. 
It would be much better, from the point of view of soil conditions 
as well as expense, if only the substances actually required were 
added. We should aim, therefore, at manuring on the basis of 
soil types, and an urgent problem before investigators is to 
determine the types and lay down experiments on those which are 
sufficiently important. Since a soil in any type may be anywhere 
on the scale between maximum fertility and exhaustion when an 
experiment is started, it would make field experiments of much 
greater value if they were carried out on the same plots for several 
years. This could be done more satisfactorily if experiment areas 
on the principal soil types were leased for several years or acquired 
by the Colleges. 

Hill Pasture Experiments. — Some chemical work has been 
done on the soils from a series of plots on the hill area at Boghall, 
the experiment farm of the Edinburgh and East of Scotland 
College of Argriculture, where research on the improvement of hill 
pastures is being carried out. 

The preliminary results obtained are shown in the following 
table : — 


Plot 

No 

Pasture. ^ 

Response to 
Phosphalic 
Manuring * 

Lime 

Requirement. 
Tons CaCOn 
per acre. 

pH. 

Exchangeable 
Calcium 
(as % CaO). 

I 

Good 

Good. 

2-8 

5-9 

'I90 

2 

Rathei pooi. 

Slow. 

5*3 ! 

1 5‘i 

•074 

3 

Good 

Good. 

2-5 

6-6 

•4*9 

4 

Pool. 

1 None. 

6*1 

5*0 

1 *038 

5 

Poor. 

' None. 

6*2 

4-6 

1 *024 

6 

Poor. 

None, 

7*4 

4*7 1 

1 *021 

7 

(jOocI 

i 

Good. 

4*1 

6*0 

1 

1 *3*0 


The “ Lime Requirement ” was carried out by the Hutchinson 
and McLennan method. 

It will be observed that all the soils have an acid reaction, and 
plots 2, 4, 5 and 6 are particularly acid (pH ^ represents a neutral 
condition^. Plots i, 3 and 7 are less acid, show a lower ‘Mime 

1 Unpublished results given with permission of Dr. W. G. Smith, £din. and 
E. of Scot. College of Agnculture. 
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requirement’* and a higher percentage of exchangeable calcium 
than the very acid group. 

The v^etation on plots 4 and 5 is chiefly Moor Bent {Nardus ) ; 
on plot 2 it is of a very short type, consisting largely of fine leaved 
Fescue and Agrostis and with scarcely a trace of clover ; and on 
plot 6 there is a very sparse vegetation of the same type as plot 2, 
with whins in addition. The other plots (i, 3 and 7) have a good 
mixed vegetation containing broad leaved grasses and clovers. 

Dressings of phosphates were applied to the plots in February 
1923. Plots 3 and 7 gave a rapid response, but of the others only 
plot 2 showed any response, and that was in the second year and 
not at all marked. 

The very different soil conditions in these different plots on the 
same hill are due to several causes. Plots 4 and 5 appear to 
consist of a higher proportion of acidic rocks and minerals, and 
were probably less rich in bases originally than the others. Plots 
2 and 6 contain a good proportion of basic rocks, but the sub- 
stratum is very pervious, with the result that there has been 
excessive leaching and most of the easily exchangeable bases 
have been removed. Plots i, 3 and 7 are mainly derived from 
basic rocks, and are flushed or irrigated by springs which come 
from basic areas. Analysis of the water from the spring which 
flushes plot 3 showed five times as much calcium as the water 
from a spring above plot 4. 

These results will be dealt with much more fully in a future paper. 

Summary. — In conclusion it is urged that in laying down 
field experiments care should be taken to limit, as far as possible, 
the number of variables. 

It would be well to concentrate at first on the most important 
and widespread soil types, and the experiment plots should be 
carefully examined to ascertain if they are reasonably uniform. 

Since the results obtained on any type of soil will vary accord- 
ing to whether or not the plot is ** in good heart ” at the time of 
the experiment, the experiments should, if possible, be continued 
on the same plots for several years. This would also help to 
overcome the difficulty of seasonal variations. The determination 
of exchangeable bases shows promise of throwing some light on 
the state of fertility of soils. If laboratory work is to be of value, 
account must be taken of the soil type and of the condition under 
which it occurs. Samples should be taken according to horizons 
and full notes kept of the appearance, texture and thickness of 
the various layers. It is hoped that in time soil maps will be 
available to indicate the distribution of the types of soil. This 
should make it possible to predict with some degree of certainty 
where results may be expected to apply, and should render 
field experiments more useful to the agricultural adviser and the 
farmer. 

n.-^SOIL SOURNESS* 

W. T. H. Williamson, B.Sc., 

Chemistry Department^ Edinburgh and East of Scotland College of Agriculture. 

It has long been known that many soils on which certain crops 
fail to grow well have an acid reaction. These are generally called 
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** sour ” soils. The terms soil sourness " and “ soil acidity ” are 
often used as though they meant the same thing, but it should be 
clearly understood that a soil is not necessarily sour or infertile 
although it may have an acid reaction. Many types of fertile soils 
are naturally acid. In fact the majority of the fertile soils sampled 
in the East of Scotland have been found to be slightly acid, and 
similar results have been reported from the examination of a large 
number of soils elsewhere. 

Some plants cannot tolerate more than a certain degree of 
acidity, but there is a great deal of variation in the resistance of 
plants to acid conditions. In many cases an alkaline reaction has 
a much more injurious effect than a correspondingly acid one. 
Indeed, there is distinct evidence that many crops grow best in 
slightly acid soils. Oats have been shown to withstand a greater 
degree of acidity than wheat, and wheat than barley. The latter 
crop will often fail completely on a soil which produces good 
crops of oats. Potatoes and turnips will grow well in acid soils, 
whereas beets will not. In the case of turnips, however, an acid 
reaction is favourable to the spread of the organism causing “ finger- 
and-toe” disease, and where that is prevalent the turnip crop will 
be very much reduced. Some of the clovers can flourish under 
acid conditions, while others do not grow well unless the soil is 
almost neutral or alkaline. The reaction of the soil — that is, 
whether it is acid or alkaline — is also of importance from the point 
of view of processes like nitrification and nitrogen-fixation which 
take place under the agency of certain bacteria. Such organisms 
also show variation in their sensitiveness to acidity and alkalinity. 
The nitrifying bacteria are not so sensitive to small amounts of 
acid as are those responsible for the fixation of nitrogen, and 
nitrification apparently occurs in soils which are quite acid. 

When all these considerations are taken into account, it seems 
evident that the acidity associated with sour soils is not of itself 
sufficient to account for the failure of crops on such soils. Indeed, 
soils showing the same degree of acidity may exhibit very different 
results as regards plant growth, the same crop succeeding on some 
and failing on others. In the latter case, the acidity, while possibly 
an indication of conditions unfavourable to plant growth, is not 
necessarily the cause of the failure. 

Many investigations have been and are being at present carried 
out in this country and elsewhere with a view to discovering the 
causes of crop failure on sour soils and the most suitable remedial 
measures to adopt in such cases. It is known that sourness can 
generally be overcome by liming and in some cases by proper 
drainage, but it is essential to discover the real causes of crop 
failure before remedial measures can be put on a proper scientific 
and economic basis. Until extensive field experiments on different 
types of soils have shown the proper quantities of lime to produce 
the desired results, much money may be wasted in haphazard 
applications of either too much or too little. 

In the field the following circumstances are indications of 
sourness ; — 

I. Failure of the barley crop. 
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2. Clover not coming away well, failing to stand the winter 
or looking bad in the spring. 

3. Finger-and-toe disease in turnips, swedes or cabbage. 

4. Prevalence of such weeds as spurry or yarr, sheep*s 
sorrel or sourocks, and mayweed or horse*gowan. (It must 
be remembered, however, that certain of these weeds can grow 
well in the absence of sourness, and it is the want of com- 
petition and their ability to tolerate a greater degree of 
sourness rather than their preference for it that causes them 
to flourish in sour soils.) 

5. The disappearance of clover from pastures and the 
development of a thick mat of undecayed plant residues. 

In the laboratory a sour soil gives, as has been already stated, 
an acid reaction, and, where estimations have been made of the 
exchangeable bases, such soils have been shown to possess less 
than the average content. In these cases it has also been found 
that the amount of exchangeable calcium or lime is low, and that 
certain substances like aluminium and iron appear in considerable 
proportions among the exchangeable bases. The aluminium and 
iron together with replaceable hydrogen are probably taking the 
place of some of the calcium and other common bases in the soil 
complex. The presence of replaceable hydrogen would account 
for the acid eaction, while, owing partly to this and partly to the 
low amount of exchangeable calcium, such a soil would be expected 
to absorb lime readily, and it is on this ability to absorb lime that 
the various methods of determining the so-called ‘Mime-require- 
ments of soils are based. 

Among all the properties exhibited by sour soils it is difficult 
to designate any single one as the factor responsible for crop 
failure, and indeed it may not be one single factor, but a com- 
bination of factors, which accounts for the infertility in such soils. 
There has been a tendency in recent years to attribute the failure 
of growth to the presence of the soluble aluminium compounds 
generally found in sour soils, as it is well known that aluminium 
compounds have a very harmful effect on most plants. A con- 
siderable amount of evidence has been obtained in support of this 
contention, but the problem, like all problems connected with 
soils, is a very complicated one, and it is doubtful if we are yet in 
a position to state definitely that this or that factor is the cause of 
crop failure on sour soils except, perhaps, in very particular cases. 
There is need, therefore, for a great deal more experimental work 
on varied soil types. 

It is perhaps comforting to know that, whatever the causes of 
the condition known as sourness,*' it can generally be ameliorated, 
if not cured, by the application of lime. A certain amount of 
calcium is essential to plant growth, but it is rarel/, if ever, that 
the supply of this element in the soil falls below the quantity 
necessary for the individual requirements of the plant, so that 
the effects of lime upon the crop itself are chiefly secondary. 
Lime acts mainly upon the soil, bringing it into a condition more 
favourable to plant growth, and regulating the absorption or 
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effects of other substances as regards the plant, iThe chief 
functions of lime in the soil are as follows 

1. It reduces acidity or entirely neutralises it 

2. It prevents substances like aluminium having a harmful 
effect on plant growth, either by rendering them insoluble or 
by giving greater vigour to the plant. 

3. In some soils it causes the plant to absorb a greater 
amount of nutrient elements such as potassium. 

4. It aids in hastening the decomposition of plant residues 
or other organic material. 

5. In soils in which soluble phosphates would tend to 
combine with iron or other compounds to form very insoluble 
substances it prevents this happening, and helps to keep the 
phosphate in a form readily available to the plant. 

6. It improves the physical condition of heavy soils by 
giving the clay a more granular structure and rendering it 
less impervious to water, thus causing the soil to be more 
easily worked. 

The maintenance of the supply of calcium in a soil is, therefore, 
of great importance, and almost as much attention should be paid 
to it as to the maintenance of the nitrogen, potash and phosphate 
supplies. There is no doubt that since the practice of liming has 
fallen into abeyance and the use of artificial fertilisers has increased, 
many soils in this country have become a great deal more acid 
than they need be, and in some cases have actually become sour. 
Lime may be lost from a soil in several ways — a certain amount 
is removed annually by crops and grazing stock ; a large amount 
disappears in the drainage water, and this loss is increased by the 
use of artificial fertilisers except such as contain calcium. In 
order to maintain the fertility of the soil these losses must be made 
good, and, where the wastage has remained unchecked for many 
years, the soil will have lost in fertility and may even exhibit signs 
of sourness. 

Various forms of lime are available for agricultural purposes, 
the chief of these being: — (i) quicklime or calcium oxide, either 
as *‘lime shells’" or ‘‘ground lime”; (2) slaked lime or calcium 
hydroxide; (3) ground limestone, carbonate of lime or calcium 
carbonate. The first two forms are best applied in the autumn, 
but the latter may be applied in the spring. As there is a great 
deal of variation in quality, lime should always be bought on an 
analysis. Eleven cwt. of quicklime are equivalent in effect to 
15 cwt. of slaked lime or i ton of ground limestone of the same 
quality. 

The exact amount of lime to add to a soil in order to remove 
sourness or to maintain fertility depends upon several factors, and, 
in the present state of our knowledge, is a subject upon which it 
is impossible to give accurate advice. Many chemical methods 
of determining “ lime-requirements ” are known, but these only 
estimate the amount of lime which a soil will absorb under certain 
prescribed laboratory conditions, and that may bear no relation 
whatsoever to the actual need of the soil or the plant for lime. 
These methods have, therefore, to be used with great caution. 
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THE IKFLUENCB OF DLTIU-VIOLET LIGHT OK NUTRITION. 

Until extensi^re fidd and lysimefcer or drain-gauge experiments 
have been carried out on the chief soil types in this country with 
a view to discovering the response of these types to timing and 
the quantities of calcium annually removed from them under 
various conditions, advice on the quantity of lime to apply in any 
particular case can only be empirical. In the meantime a great 
deal can be done by applying dressings of lime to small portions 
of the soil showing signs of sourness in order to test whether the 
return obtained is worth the expense involved. The quantity 
required in the first instance may be large, but it will generally be 
found that, if the desired result is produced, very much smaller 
amounts, if regularly applied, will prevent the return of those 
conditions which necessitated the heavy dressing with its corre- 
spondingly large outlay of money. 

Care must sometimes be taken with certain crops to avoid 
applying excess of lime. For instance, the application of too 
much lime may aggravate the disease known as “grey leaf” in 
oats, and, if the soil does not contain sufficient organic matter, may 
result in the potato crop becoming affected with “ scab.” In conse- 
quence, lime should not be applied to a soil immediately before an 
oat or potato crop. Probably the best time to make the applica- 
tion is before the root crop, and in any case for most crops it is 
not necessary to add enough lime to ensure a neutral or alkaline 
reaction. The quantity required to cure sourness may be con- 
siderably less than that necessary to neutralise the acidity of the 
soil. It may happen, however, that the former quantity may be 
large enough to make the cost of application prohibitive, especially 
ifthe lime has to be transported a long distance. In sych cases 
it might be more feasible to draw up a system of farming including 
those crops which are more tolerant of sour conditions, such as 
oats, rye, potatoes and certain grasses. The knowledge gained 
from further experimental work on the sensitiveness of crops and 
of different varieties of the same crop to sourness would be of 
great practical value in devising such a scheme. 


THE INFLUENCE OF ULTRA-VIOLET 
LIGHT ON NUTRITION.^ 

John M. Henderson, M.A., B.Sc., M.B., Ch.B., 

Rowett Research Institute, Aberdeen. 

That sunlight has a great influence on plant life has long been 
known. Strangely enough, it is only very recently that we began 
to realise something of the effects of sunlight upon the animal 
.organism. If one had asked the average medical man, say ten 
years ago, whether sunlight had any eflect upon health, he would 
probably have replied somewhat evasively. No doubt he would 
have said that sunlight was, from a psychic point of view, very 

* This article is admted from a paper delivered at the Scottish Agfriculturai 
Research Coafensnee, Edinborgh, July 1935. 
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stimulating! and he would have pointed out that it was difficult to 
separate the influence of sunlight from that of those factors which 
generally accompanied it, viz. fresh air and change of environment 

Within the last few years, however, great advances have been 
made, and what was once thought to be a va^ue general influence 
is being widely used as a specific therapeutic agent. This advance 
has been due largely to the renewed interest in the question of 
rickets, to the stimulus given to research by the vitamin 
hypothesis, and to the somewhat tardy realisation of the import- 
ance of what, for want of a better term, has been called “ mineral 
metabolism,” It must be added that the advance was made 
possible only by the development of biological and chemical 
methods, and by the production of suitable artificial sources of 
ultra-violet light. 

Beyond the violet end of the visible spectrum lies the invisible 
ultra-violet region, and it is the rays in this region which possess so 
many health-promoting properties. The main source of ultra- 
violet light is, of course, the sun. While direct sunshine is rich in 
ultra-violet light, so also is the sunlight reflected from a clear blue 
sky. Though these rays are so potent in their influence they have 
no great penetrating powers. Thus they are, to a large extent, 
held back by a smoke and dust-laden atmosphere, and while they 
pass easily through quartz glass, they almost completely fail to 
penetrate ordinary window glass. 

There are several methods of producing ultra-violet ITght 
artificially, but for our present purpo.se we need only mention the 
carbon aic lamp and the mercury vapour quartz lamp. The latter 
has many advantages when local application of the rays is required, 
but the carbon arc is moie convenient for general irradiation of 
large areas for long periods ; we have used this type throughout in 
our experiments. Some advantage probably lies in the fact that 
its spectrum very closely resembles that of sunlight. 

In 1919 Hauldschinsky discovered that ultra-violet light had a 
curative effect in rickets. To-day the treatment of rickets by this 
means has become an established practice. Clinically the improve- 
ment following irradiation is rapid and marked. Further, X-ray 
examination shows that solid bone-formation is initiated. And 
again, chemical examination of the blood reveals an increase in the 
serum calcium, in the inorganic phosphorus or in both. Clearly 
ultra-violet light has a profound influence on the faulty mineral 
metabolism of rickets, be the cause of that faulty metabolism what 
it may. 

What is the influence of ultra-violet light upon the mineral 
metabolism of animals which are nearer the physiological normal ? 
This is a question which we arc endeavouring to answer in a series 
of experiments begun about eighteen months ago at the Rowett 
Institute (i), (2). 

For our purpose pigs were selected since they possess many 
advantages. They are suitable animals for confinement in meta- 
bolism cages. They have no thick coat to interfere with irradiation 
of the, skin. They have a very active calcium and phosphorus 
metabolism, the growing pig of about eight weeks retaining roughly 
5 grams of calcium (CaO) and 5 grams of phosphorus (P^Og) per 
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day. Finally, and by no means least important, a good deal of 
data and experience had already .<been gathered at the Institute 
as a result of metabolism experiments on the pig. 

In one of our experiments three pigs were kept in metabolism 
cages. One was in the diffuse light of the animal room, and in 
the case of the two others the cages were darkened. Of these two, 
however, one was irradiated for one hour daily at a distance of 
three feet from the carbon-arc lamp. All three animals were fed 
on the same fixed diet, which was considered to be well balanced 
as regards its calcium and phosphorus content. It consisted of 
maize meal, oatmeal, middlings, olive oil and blood meal, with the 
addition of 20 grs. CaCOg and a small amount of NaCl. 

The total calcium intake per day was ir94 grms. CaO and 
that of phosphorus 1277 grs. PgO,. The ratio of CaOtoPgOj 
was therefore roughly i ; i. This is the ratio in sow’s milk. Every 
48 hours the faeces and urine were collected separately and their 



amounts determined. Their nitrogen, calcium and phosphorus 
content was estimated. Thus it was possible to follow' from day 
to day the amounts retained. Without entering into details of 
the results, suffice it to say that, as far as calcium and phosphorus 
retention was concerned, there was, over a period of 50 days, no 
great difference between the “darkness” pig, the “diffuse light” 
pig and the “ irradiated ” pig. Such small difference as there was, 
however, was in favour of the irradiated pig. 

This result is in striking contiast with that obtained in another 
experiment very similar in its general lines, but differing in one 
important point — namely, the balance of the diet. Thus, two 
growing hog pigs were kept in darkened metabolism cages for 
some 32 days. One pig was irradiated for one hour daily at three 
feet ; the other was not. The diet consisted of maize meal, oat- 
meal, middlings and some added calcium carbonate. The daily 
PgOg intake was I0'2 gms. and the CaO intake 4-11 gms. Thus 
the PgOg to CaO ratio was about 2 •. i. 

It will be seen from the graphs representing the amounts of 
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CaO and PcO* retained by the non-lrradiated pig that it remained 
on a very slightly positive balance. Towards the end of the ex- 
peritnent its condition was far from satisfactory. The irradiated 
pig compared very favourably with it. I wish to draw particular 
attention to the calcium and phosphorus balances in the latter. 
It will be seen that following shortly upon irradiation there is a 
significant fall in the amounts of CaO and retained. In the 
case of calcium there is actually a negative balance. This is a 
point to which I shall revert. Thereafter, however, there is a rapid 
and continuous rise in retention until what is probably about a 
maximum is reached. The parallelism of the CaO and PgOj 
curves is marked during the light period ; it suggests that the 
calcium and phosphorus are being absorbed in an optimum ratio. 

The great increase in the amounts of calcium and phosphorus 
retained is entirely due to a diminished excretion of these in the 
faeces. The interesting fact emerges that their excretion in the 
urine shows a coincident increase. The inference seems clear that 
the absorption of these minerals from the alimentary tract has 
been greatly stimulated by the ultra-violet light. 

At the end of the experiment both pigs were killed. Analyses 
of the bones showed that while the ratio of CaO to Pj0.j was 
practically the same in both, the actual percentages of these was 
definitely higher in the irradiated pig. It is interesting to note 
that these results have been recently confirmed on a practical scale 
by certain American workers ( 3 ). 



Irradiated 

Pi(,. 

NON-IRRADIAI ED 

Pig. 

Tibia 

and 

Fibula 

Ulna 

and 

Radius 

Tibia 

and 

Fibula, 

Ulna 

and 

Radius. 

Wet weight of bones 

140* 

99 8- 

io8- 

93 8 - 

% Ash in diy fat-exti acted bone 

45-86 

43-39 

39*77 

41*23 

% CaO in dry fat -exti acted bone 

24-25 

23-35 

20-84 

22-17 

% Pa Oft in diy fat extracted bone 

20-32 

1 

1839 

i 8-I2 

17*39 


The conclusion d/awn is that irradiation, under certain condi- 
tions, can cause a greatly increased retention of calcium and 
phosphorus by the pig, and that such retention results from an 
increased absorption from the gut A comparison of this and the 
previously described experiment shows that irradiation exerts its 
maximum effect when, as the result of a badly balanced diet or 
from other cause, the retention of minerals is low. When the 
retention is already good, irradiation may have little influence. 

A repetition of the second experiment giving a shorter irradia- 
tion, but administering small doses of eosin, which sensitises the 
animal to light, in general confirmed the previous work. Other 
workers have since obtained similar results employing rats and 
goats. ^ 

That such results have a definite practical application is shown 
by some earlier experiments on the influence of sunlight on growth 
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in pig$) carried out at this Institute in 1920 (4)* It was found that 
young pigs in dark pens put on less weight and at the end of the 
experiment were in a less “thrifty" condition than pigs which had 
been reared in pens in which the animals could obtain exposure to 
the direct rays of the sun. It was noted in these experiments that 
wben the diet was deficient in mineral matter the beneficial effect 
of light was more striking. One seems at least warranted in 
deducing from all the above work that unless a diet, ideal as 
regards its mineral content and mineral balance, is being fed, 
light will have a beneficial influence on the growing animal. 

If ultra-violet light has such a marked effect upon the organism 
during the period of growth, it is natural to suppose that it may 
have an influence at other periods when mineral metabolism is 
particularly active. Pregnancy and lactation are two such condi- 
tions, As far back- as 1922, Dr. Orr had tried the effect of irradia- 
tion on the milk yield of a cow. No immediate increase in the 
yield was noted. In view, however, of the results obtained with 
pigs, we started last year a series of metabolic experiments with a 
lactating goat. In all, three experiments have been carried out arid 
the fourth is still in progress, I shall confine my short account of 
the results to the case of calcium, since in the lactating animal this 
would seem to be the key mineral. Generally speaking, it has been 
found in metabolic experiments that an animal in full milk is on 
a negative calcium balance; it is drawing upon the storehouse of 
its own skeleton for the needs of its offspring. If this debit balance 
is small it may be of little importance. In the case, however, of 
an animal with a very heavy milk yield, the importance of con- 
tinuous calcium loss may be great. Even though we may regard 
a continuous but small negative balance in the lactating animal 
as physiological, it is nevertheless possible that it entails an 
element of strain, just as the burden of pregnancy may aggravate 
pathological processes, though pregnancy itself is a physiological 
condition. The relation of heavy milk yield with continuous 
calcium loss to the incidence of disease is a subject of prime im- 
portance. Hart, Steenbock and Humphrey (5) have shown, for 
instance, that privation of calcium adversely affects reproduction 
in cows. 

On the assumption that during lactation a loss of mineral 
matter from the body is a normal process, Orr (6) sums up the 
situation as follows: — “During pregnancy some regulating 
mechanism may stimulate the absorption and storage of minerals 
and after parturition an associated regulative process may bring 
about the mobilisation of the stored material to supply the 
amounts required for milk formation. If this is so, then with 
high milk yielders it may be impossible to prevent a negative 
balance during lactation, and the problem will then resolve itself 
into building up as large a store as possible in the pre-lactation 
period; and during the lactation period, giving a supply of 
minerals in the best possible form and combination to ensure 
that the loss will be at a minimum rate." The following experi-^ 
ments will show, I believe, that we will be materially helped 
towards this end, by the application of ultra-^violet light 

Throughout the experiments the goat’s diet, with minor altera- 
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tions in quantity, consisted of mal2e meal, oatmeal, Hnseed meal 
and hay. The collection and analyses of milk, urine and faeces 
was done in four-day periods. The usual method was to run a 
sixteen-day pre-period, a sixteen-day irradiation-period and a 
sixteen-day post-period. In the three completed experiments 
the effect of the light treatment has been slightly but definitely 
to raise the amount of calcium retained. As will be seen from the 
Table, in one case a small negative balance was actually converted 
to a small positive one. 


Daily Averages 
in Grams 

Ca. 

EXPhRlMENl I. 

Experiment II 

Expekimfnt hi. 

Pre- 

penocl. 

Irradiation- 

period. 

Pie. 

period. 

Irradiation. 

period. 

Pre 

pcno 

Irradiation* 

period. 

INIAKL 
OUlPUT — 

4*98 

5 27 

838 

8*38 

6*55 

6'S3 

F«ccs 

3 97 

3-8S 

8*41 

8*24 

6*20 

5 80 

Urme 

0*21 

0 20 

0*09 

0*09 

029 

0 30 

Mil'c 

1 04 

1*07 

0 29 

0*25 

0 30 

0*44 

Total 

5*22 

VII 

879 

00 

00 

0 So 1 

8 54 

Balance 

-0*24 

o*i6 

-0*41 

-0*20 

26 

-0*01 


Again the change is due to a diminished excretion in the 
faeces. 

The effect, if any, on the milk yield, has been very indefinite. 
In one or two of the experiments, however, there is a hint that 
the composition of the milk may be influenced by irradiation 
of the animal. This is a question which we are at present 
investigating. 

I have endeavoured to present in the briefest outline an 
account of the experimental results we have obtained, without 
burdening it with theoretical considerations. Mention must be 
made of the fact, however, that many suppose that ultra-violet 
light acts by economising or synthesising certain vitamins in the 
animal organism. Steenbock and Black have shown that anti- 
rachitic properties may be conferred on certain foodstuffs if these 
are iriadiated, but the nature of the chemical changes — if chemical 
changes in the ordinary sense of the term do occur — are only in 
process of being worked out. 

Apart from its anti-rachitic influence, the general tonic effect 
of ultra-violet light has led to its being regarded by some as a 
panacea and by others, therefore, with suspicion There seems no 
doubt that actino-therapy is a double-edged weapon. Apart from 
the danger of overdosing, and the production of painful erythema 
as commonly seen in severe sun-burn, there seem to be certain 
ill-defined cases in which irradiation has a detrimental effect. 
Colbrook has reported a few of this type. In these the bacteri- 
cidal power of the blood, which is in general markedly increased 
by irradiation, actually fell. A possible parallel may be found in 
the pase of the two pigs whose graph is shown in the figure. It 
will be seen that following immediately on irradiation there was a 
marked faU in the balance. Again, near the end of the experi- 
ment we irradiated the control pig, whose condition was then 

38 












FARM PESTS— BIRDS. 


S9^6] 

&r from satisfactory. The result was a further fall in the balances 
and a rapid decline in the pig*s condition. 

To draw attention to such cases, however, is not to detract 
from the importance of the new weapon that has been placed in 
the hands of the medical man and the agriculturist. Further, it 
seems almost unthinkable that animals should suffer from an 
excess of sunlight in our climate, while it is certain that many 
animals suffer from the effects of too little. It is not so very long 
ago since a dark, badly ventilated, and even dirty cow-shed was 
thought to be good enough for a cow. Our conceptions of cleanli- 
ness and of adequate ventilation are very different from those of 
yesterday, but there is a wide field for advance where the question 
of light, and particularly ultra-violet light, is concerned. The 
fact that the latter, from an artificial source or from a free natural 
source, has such a profound effect upon calcium and phosphorus 
metabolism, and upon the general resistance of the organism to 
disease, suggests unlimited applications in the rearing of stock as 
well as in human medicine. For there seems no doubt that such 
diseases as rickets, surgical tuberculosis, and many ill-defined 
conditions of malnutrition are to a large extent, what they have 
been termed, “ diseases of darkness.** 
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Birds and Grain Crops {concluded). 

Wild Duck. — The Common Wild Duck or Mallard {Anas 
boscas) is the most abundant of British ducks, and perhaps that is 
why it is the only one against which the farmer has complaint to 
make. Fortunately the damage, so far as corn crops are concerned, 
is limited in extent and is confined to a short season. During 
the breeding time, when the nest of the mallard is to be found 
throughout the country, hidden in the thick undergrowth of woods or 
hedgerows, in long grass or heather, and generally in the neighbour- 4 
hood of water, the birds feed upon the animal and vegetable 
content of the mud which they pass through the sifting apparatus 
of their bills, upon insects, slugs, snails, grass, leaves of weeds and 

^ Articles in this series, dealing with Mammal Pests, commenced in the 
Journal in July 1922. The first article on Bird Pests appeared in January 
1924. 
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such like — a thorough miscellany of plant and animal maitten 
While from autumn to spring, when the numbers of the indwelling 
individuals, a few of which migrate abroad, are hugely swollen by 
flocks of immigrants from Northern Europe, they congregate 
on the sandy shores or muddy flats of estuaries or upon re^y 
inland lochs. There they subsist mainly upon the food of the 
waters, devouring even cockles and other shell-fish to be had 
without recourse to diving, at which they are poor performers. 

Wild duck feed from dusk till dawn, and if they leave the 
aquatic haunts where they have reposed during the day they fly 
inland in companies, which pitch upon a suitable feeding ground, 
as often as not a cultivated field. They do little harm here, except 
in autumn, when they fall upon the stocks. Although they 
“ flight in small parties, these unite to form a considerable com- 
pany in the selected field, for even a small loch may yield its two 
or three score birds ; and the mass-feeding which results is respon- 
sible for the very considerable amount of damage to grain that 
may happen during the period between cutting and leading. 
After the fields are bare of crop they are still visited by the ducks 
for the sake of the grain in the stubble. 

It is only fair to the alien mallards to add that they arrive in 
this country fiom mid-September to the end of the first week in 
November, so that although in a late season they may play a 
serious enough pait, in normal years the greater share of the 
damage must be attributed to native birds. 

Complaints regarding the destructiveness of wild ducks have 
been made to the Board of Agriculture for Scotland from three 
Scottish counties, Caithness, Perth and Dumfries, but this by no 
means covers the area of their transgressions, for they may be 
harmful in any district within range of their autumn congregating 
places, by the sea or inland. 

Oasual Destruction of Seed corn. — I have endeavoured to show 
that a number of birds, which cannot be said to be typically grain 
eaters, are enticed by the favourable opportunity offered by grain 
in stock to become for the time being grain destroyers. There 
are a very few typically non-graminivorous birds which are led 
astray by another favourable opportunity of obtaining food pre- 
sented to them by the farmer, at the time of the spring and autumn 
sowings. The culprits include only the skylclrk, the starling, and, 
with a big query, the moorhen. 

The Skylark. — One of the generally distributed and most 
beloved of British birds, the skylark {Alauda arvensis), is to be 
found in summer nesting in almost any area of open country, for 
it avoids closely wooded districts. Many frequent upland moors, 
but the majority are to be found on grass-covered dunes by the 
sea, or in meadows and arable land. Scattered in pairs during the 
summer, in winter they congregate into flocks which move about 
the fields or take to flight in straggling groups. 

In the air the skylark distinguishes itself by its flowing song 
and by the great circles by which it mounts so easily and rapidly 
into the heavens, and when in winter the “ silver chain of sound " 
is reduced to a short but still soft and melodious trickle, the bird’s 
flight is still characteristic. The lark now rises suddenly from the 
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ground Riid, no longer mountin|r in the air, flies strongly in a 
slightly up and down course, the irregularity of which is due to 
the alternation of a short period of rapid wing-beats with a period 
when the wings are closed. On the ground it is recognised by 
its warnj brown colour above, whitish underparts with spotted 
throat, the white outer edges of the tail, the slight crest, and the 
very long and straight hind claw. Its movement also is chaiacter- 
istic, for in feeding or when disturbed it runs rapidly along the 
ground, instead of hopping like most other birds. 

The nest, of dry grass lined with finer grasses, is built in the 
shelter of a clump of grass on the ground, in a hollow made either 
by the bird or more often by the hoof of a horse or cow. The 
eggs, three to five in number, are closely mottled with olive brown 
upon a greyish ground. The young hatch about May, and a 
second brood often follows. 



‘.KM ARK.I 


The diet of the skylark is a miscellaneous one, as must almost 
necessarily be the case with an insectivorous bird which remains 
in Britain throughout the winter. In summer it subsists mainly 
upon insects, large numbers of beetles, including the tuinip flea- 
beetle and wirewoims, of green-flies, of the caterpillars of moths 
and the grubs of two-winged flies, as well as small earthwoims, 
millipedes and spiders having been found in its stomach In 
winter, when insects disappear, it turns to vegetable food, par- 
ticularly the seeds of weeds, such as chickweed, charlock, sow’- 
thistle, sorrel, knotgrass, dock and spuriey. 

Did it confine itself to such food the skylark would have 
escaped comment here, but unfortunately it shows a pronounced 
liking for newly-sown grain ciops. Not only does it pick up the 
seeds of oats at the spring sowdng and of wheat in spring and 
autumn, but after the grain has sprouted it plucks and devours 

‘ The figures here shown are from Saunders’ Manual of British Birds, by 
courtesy of the publishers, Messrs. Gainey and Jackson 
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the tender shoot. Its fondness^ for tender green leaves is very 
marked and leads it to attack other seedling crops^ to whicn 
reference will be made in the section dealing with birds and green 
crops. 

It might be supposed that the number of skylarks in Britain 
is not sufficient to cause any appreciable damage to the crops 
they feed upon, and were the damage confined to native birds 
the supposition would probably be correct. But the skylark 
population of Britain is subject to a series of incomings and 
outgoings more complicated than those of most other birds, and 
having a distinct influence upon its economic standing. 

The movements of birds of passage from northern and central 
Europe to warmer climes, and the emigration of a section of the 
native-bred skylarks hardly concern us, for the former are passing 
phases mostly restricted to coastal districts, while the latter only 
help to reduce to moderate dimensions the numbers of native 
birds, multiplied by the hatching of double and sometimes triple 
broods. But local movements of home birds are of importance, 
since the approach of cold weather in autumn concentrates the 
summer-time population of the uplands in the more sheltered 
cultivated areas. Still more important is the influx of winter 
visitors which have travelled westwards from central Europe or 
south-westwards from Scandinavia. The former settle in England 
from the Channel to the Midlands, the latter, landing chiefly on 
the north and east coasts of Scotland, spread thioughout the land. 

In the mass, these immigrations of skylarks, which, given suitable 
weather, pioceed continuously for many days, add immense 
numbers to the home-staying stock, so that during November 
Britain has to support more sk)^ larks than at any other lime of the 
year. These are the birds which are mainly responsible for the 
destruction of winter wheat , they arrive in good time for the 
sowing, from mid-September onwards till the end of October, and 
the laggards are in time for the sprouting corn. Further, the 
majority of the immigrants belong to the central European con- 
tingent, and it is where they settle most densely, particularly in the 
southern midlands of England and southwards, that complaints are 
most rife regarding the destruction of wheat 

The winter visitors leave Britain for their continental homes from 
mid-February till the end of March, according to the suitability of 
the season, an early departure which relieves the spring sowings to 
some extent from their depredations. 

Although it must be admitted that the skylark does a consider- 
able amount of damage, most serious in a rather restricted area in 
southern England, it would be wrong wholly to condemn the bird 
on this account. Indeed all observers are agreed that throughout 
the year the benefits conferred on the farmer, through the destruc- 
tion of noxious insects and of weed-seeds, far exceed the limited 
losses. A study of the relationship between migration and de- 
predations shows that the hordes of skylarks which descend upon 
the autumn sowing might be thinned of their numbers without 
untdward results. Such destruction would scarcely affect the 
breeding stock of Britain, which ought to be preserved, not only 
for the good it does, but for the pleasure it adds to the countryside. 
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The StarUng. — The history of the Starling {Siumus vulgatis) 
in Britain is intimately linked with its agricultural importance. 
Less than a century ago it was a rare bird in Britain, though in 
the outer isles of Scotland it had dwelt in abundance from time 
immemorial. Since the forties of last century, however, when in 
most districts the bird was a great rarity, it has rapidly colonised 
Scotland, so that nowadays it is one of our commonest birds the 
year round. Its increase was partly due to the abundance of food 
offered to it by an improving cultivation of the soil, for its most 
marked expanse corresponds with the period, beginning in 1853, 
which Mr. R. Prothero (Lord Ernie) has described as the “golden 



SHE COMMON STARLING 


age ” of British agriculture. But probably the ousting of super- 
abundant numbers from overstocked continental areas, and the 
protection given to birds in Britain since 1880, have also contributed 
to one of the most outstanding changes of recent years in the bird 
population of this country 

One of the few British birds whose feathers possess a metallic 
sheen, the starling’s shining black coat with purple steel-blue or 
green reflections, even though they be dimmed and spotted in 
winter by the buff tips of the feathers, infallibly picks it out 
amongst its kind. Its song, full of gurgles and clicks, often 
punctuated by phrases picked up from other birds or even from 
the noises of the street, is as characteristic as its appearance. The 
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length of the adult is inches, its bill is j^cllow in summer, dark 
brown in winter, and the young, commencing life in a sombre 
brown, become spotted in their first autumn, and gradually assume 
the full colours of maturity. The starling builds a rude nest of 
straw with a softer lining, pitching it in any convenient hole in 
tree or wall, chimney or house-eaves, indeed, anywhere. In very 
open winters nesting may begin with the New Year, but as a rule 
the pale blue eggs, five to seven in number, are laid in April. 
There is often a second brood. 

The sociability of the starling has much to do with its economic 
standing. It is at all times a social and gregarious species, but 
while during the nesting season the flocks consist only of unmated 
or immature birds, as soon as the young are able to fend for 
themselves (and that is almost as soon as they leave the nest) the 
dispersed pairs of parents gather into great flocks which feed 
together, perform their aerial exercises together, and roost together. 
To this habit of concentration must be attributed much of the 
value and much of the harmfulness of the starling, for if their 
armies may make short work of the beetles or caterpillars on a 
green crop or wireworms and leather- jackets in a pasture, they 
may equally make short work of the grain in a corn field. 

There can be no doubt that the starling is predominantly 
insectivorous, and that it destroys insects to the great advantage 
of the farmer. During the nesting season the young are fed 
almost wholly on such fare as beetles and their larvae including 
wireworms, moths and their caterpillars including such as the 
yellow underwing, larvae of daddy-long-legs, many slugs and 
snails, spiders and earthworms Their voracious appetites must 
account for a very notable slaughter of many pests. The adults 
devour many beetles, including such injurious species as the 
weevils of peas, beans and clover, click beetles and their wireworm 
larvae ; many lepidopterous larvae, including those of the great yellow 
underwing and the dark-arches moth; many larvae of two-winged 
flies, such as “ the grub or leather-jacket ; many harmful snails 
and slugs, and occasional centipedes and millipedes, earwigs, earth- 
worms, and slaters or w'ood-lice. 

Curiously enough the insect-destruction is not, like that of 
most insectivorous birds, confined to the open months of the year. 
The statistics which have been collected, notably by Mr. F. V* 
Theobald and Mr. W. M'Gowan, who examined the stomach 
contents of 748 birds, ^ show that almost as much insect food is 
eaten during the winter months as at other seasons. This 
successful winter hunting is probably due to the fine adaptation of 
the starling’s bill, which, strong and sharp, is admirably fitted for 
probing even hard soil or investigating tussocks in search of 
hidden larvse. 

In addition to insect food the starling takes a limited amount 
of weed-seeds, the investigators just mentioned having found 
within it occasional seeds of spurrey, knotgrass, goosefoot, sheep’s 
sorrel, spear thistle, buttercup, birds’-foot trefoil and chickweed. 

Consideration of such vegetable food leads us by a gentle stage 

^ “The Food of the Rook, Starling and Chaffinch,” in SuppUmtnt to the 
Journal of the Board of Agriculture, May 1916. 
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to the starling’s unfortunate habit of grain stealing. The monthly 
summaries of Messrs. Theobald and M*Gowan in the paper referred 
to, which afford far more satisfactory evidence for analysis than 
slumped totals of the year’s feeding, show that no charge can be 
brought against the starling of eating corn in the ear. During 
the months from April to September inclusive in 1913,94 birds 
examined contained not a single grain, and during the same 
period in 1912, 251 birds contained 193 grains, less than J grain 
apiece, a negligible quantity. 

But if the grain content of the months of spring and autumn 
sowing is similarly analysed, a contrast is apparent. February and 
March of 1912 showed 388 grains for 106 birds, an average of close 
on 4 grains each; while November yielded the highest average of 
any month (with the exception of December 1912) — 119 grains 
for 14 birds in 1912 and 25 for two birds in 1913, averages of eight 
and T2'S respectively. 

The numbers are suspicious. It may be that some of the 
autumn grain was picked from the stubble (unfortunately the 
authors do not indicate where each bird was shot), but the known 
fact that starlings devour newly sown wheat and oats, leads one 
to believe that the grains enumerated were gathered from the 
seedbed. They indicate that more damage is done to winter 
sown wheat than to spring sowings. The destruction thus caused 
may be serious enough in view of the starling's habit of congregat- 
ing in great flocks. Dr. Collinge^ quotes an interesting letter 
bearing on this point which he received from Mr. R. C. Thomas of 
Bloxwich, who in November 1912 forwarded to him a starling 
which contained 37 grains of wheat and many bits of grains, 
remains of three earthworms, remains of one beetle, and a little 
grit”: — ‘'The field of wheat from which the bird w^as shot has 
been visited by great numbers of starlings, and I think I shall be 
well within the mark in estimating the flock at times at 100,000 
units ; now, if each bird took 37 grains in one day, they would 
practically take the seed sown on 2 acres of land. I am quite 
sure that if they were allowed they would soon ruin the field of 
wheat in question, and I am afraid they have done a considerable 
atnount of damage, notwithstanding care exercised to keep them 
away.” 

Do the migrations of the starling help to account for the 
damage to newly-sown grain ? From late July till mid-September 
many of our native birds leave Britain, either for our milder 
Western Isles or for the continent of Europe. But the number? of the 
emigrants are more than replaced by hordes of immigrants which 
reach England from central Europe from late September to the 
end of October, and Scotland from north-western Europe from* 
mid-October till mid-November. It will be seen that many of these 
aliens, on the look-out for feeding grounds, arrive before the period 
of autumn sowing of wheat, and it is highly probable that the 
greater part of the harm done to that crop is caused by them 
rather than by British-bred birds. 

In spite of the great benefit to agriculture which accrues from 
the major part of the activities of the starling, little harm can 
1 ‘♦The Food of some British Birds,” 1913, p. 47 * 
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follow from the destruction of the autumn marauders, provided the 
farmer realises that the birds he kills would probably have spent 
the rest of their 6ve months* sojourn in this countiy in the active 
hunt for and destruction of injurious insects which he could well 
dispense with. 

The continental starlings forsake Britain for central Europe 
in late February and in March, and for north-eastern Europe in 
March and April, and before they have gone the true British birds 
have returned to our islands fiom their winter quarters. To what 
extent the damage to spring sown wheat and oats should be 
allocated between the natives and the foreigners I do not know. 

The Moorhen. — The moorhen or waterhen {Galhnula chloropus), 
a British resident species, frequents the banks of lakes, ponds 
and rivers, where it builds its nest usually amongst reeds. It is 
characterised among its relatives, the rails and crakes, by its 
vermilion bill with yellow tip, and the bright red fleshy frontal 
shield which decorates its forehead. It is said that on occasion the 
waterhen will pick up seed-corn, and that a slight loss on this 
account may occur where it is abundant, even that it may visit the 
farmyard in search of grain. But the evidence against it is neither 
abundant nor very definite, and it is undoubted that its main food 
consists of aquatic insects and Crustacea, of slugs, snails and land 
insects. The moorhen may be looked upon as an inoffensive 
neutral. 


FARM IMPLEMENTS IN SCOTLAND: 

HISTORICAL NOTES. 

Professor J. A. Scott Watson, M.C., B Sc., Oxford University. 

II. — Eu^iiThENTH Century Improvements. 

The first notable step in the improvement of Scottish farm 
implements was the introduction of the winnowing machine or 
fanners, which occurred in 1710. In that year James Meikle, a 
wright, was sent by Fletcher (T Saltoun to Holland to study the 
construction of the mill which was there in use for making pot or 
pearl barley. The original agreement, which was reprinted in the 
Farmers' Magazine for i<Soo, is worth quoting. 

ARTICLES of AGREEMENT between Hfnhy Fi etcher 
and James Meikle. 

It IS agreed betwixt Henry Fletcher, biother to the Laird of Salton, on 
the one part, in the name of his said brothei, and taking burden upon him 
for the said Laird of Salton, and James Meikle, wnght in Wester Keith, 
on the othei pait, that they shall keep and perfoi m to one another, according 
to the tenor of the following articles, viz. : — 

1. That the said James Meikle shall go to Holland with the first fleet 
that sails thither, after the date of thii presents, and learn there the perfect 
art of sheeling barley, both that which is called French barley and that 
which is called Pearl bailey, and howto accommodate, order, and erect 
mills for that purpose, in so far as he can, with his uttermost industry, and 
recommendations given him. 

2. That as soon as the said James Meikle shall find himself sufficiently 
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instructftd io said art, he shall leturn with the first fleeter man-of-war he 
can have safe passage in, for Scotland or Newcastle. That in the mean 
time, if he shall be forced to wait, be shall endeavour to instruct himself in 
any other useful trade or manufactory. 

3. That when he returns to Scotland, be shall be obliged to communi- 
cate the arts he has learned to Salton, or any vihom he shall appoint, and 
shall communicate them to no other person, but by Salton^s pertnission. 

4. That Salton shall pay all the said James Meikle’s expences in going 
and coming, and in leaining said arts. 

5. That the said James Meikle shall be master of the sheeling mill, if 
he think fit, and shall have a proportional allowance for it, according to the 
piofit it yields, or a yeaily salary, according as two honest men chosen lor 
that end shall determine. But it the said Janies Meikle shall not think fit 
to employ himself in this manner, but can do bettei otherwise, then he 
shall be obliged to teach the art of sheeling French barley and Pearl 
barley to any whom Salton appoints, he being paid for the time he 
employs therein. And besides, in this case, Salton shall give him a 
handsome reward for the pains he has been at, and the art he has taught, 
he then going out of Salton’s sei vice, and not profiting any rnoie by the 
mill. And then the said Meikle shall renew his obligation not to make 
use of this art himself, 1101 teach it to any other. 

6. That if It shall happen that the said James Meikle shall be taken 
prisoner, either going or coming, Salton shall be obliged to lelieve him, 
and pay all his expences. 

7. That if it shall happen that the said James Meikle shall die abioad 
in this voyage, then Salton shall be obliged to give his wife and children 
100 meiks (2^5). 

8. That the said James Meikle, from the time he paits fioni his own 
house to go to the ships, till he return, shall be allowed evciy day two 
shillings Steiling; to wit, one shilling foi his entcit«iinment, and one 
shilling for his work, and shall give a receipt foi any money he gets with 
him, or any letter of credit be gets, and account for them accordingly when 
he comes back. 

Both paities oblige themselves to keep the foiesaid ai tides, under 
the penally of 500 mciks, by and attour perfoimance. In w'itness wheieof, 
they have subscribed thii piesents, wTitten by the said Henr> Fletcher at 
Salton, this 17th of April 1710. 

(Signed) H. Fl^ichlr. 

J.\. Meikle. 

Meikle duly returned with plans and materials for a barley 
mill, which was erected at Saltoun, and remained for a good many 
years the only machine of its kind in the country. The fanner, of 
course, formed part of the barley mill, but was also in use in Holland 
as a separate machine, having according to tradition been introduced 
to that country from the Dutch East Indies. In any case 
Meikle constructed a set of fanners for winnowing grain, and 
the original set wa.s kept at Saltoun Mill for nearly a centur)% 
Like other agricultural novelties in those early days, fanners were 
received with a considerable amount of suspicion, and were only 
slowly adopted throughout the country generally. One objection 
to their use, which seems to have been urged in all seriousness, 
was that this was contrary to the divine will ; the scriptures said 
** the wind bloweth whither it listeth,** and any attempt to control 
its course betrayed a want of trust in providence ; the fanner must, 
therefore, be regarded as an infernal machine, and the wind that it 
produced as ‘‘deiTs wind.” It was not until about 1760 that this 
implement came into general use. 

Improvement of the Plough. — During the eighteenth century 
several new principles were applied to the construction of the 
plough, and by i8cx> a type not unlike some of our modern forms- 
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had been evolved. Four separate improvements may be noted. 
Firstly, there was the introduction of the feathered sock, by whose 
means the furrow slice was partly separated on its under side by 
cutting, instead of being torn up by the wrest, as happened with the 
old Scots plough ; secondly, there was the alteration of the mould 
board from the practicallj' straight form of the old plough to a 
carefully calculated curvature; thirdly, there was the abandon- 
ment of wood in favour of iron for the mould board and later for 
the other working parts ; and lastly, as more skill and care were 
applied to the construction, a material reduction in weight was 
attained without much, if any, loss of strength. 

The first plough embodying any of these new principles was 
introduced from the North of England and was known as the 
Rotherham plough. It appears to have been to some extent a 
copy of a Dutch model, and was first constructed by a certain 
Mr. Joseph Foljambe of Eastwood in the West Riding, wlio took 
out a patent for it in 1720. He charged a royalty of 2s. 6ci. for 




each plough constructed accoiding to his plans, ‘‘but afterwards, 
attempting to raise the premium to 7^. 6d., the validity of the 
patent was combated and set aside, on the ground of its not 
being a new invention, but only a plough improved.” The 
Rotherham plough was introduced into Scotland in 1730 by an 
itinerant ploughwright named Lummis, and is figured and described 
in Maxwell’s Selecl Transactions of the Society of Improvers of 
Agriculture in Scotland (1743)- It was also manufactured by a 
Mr. Daiziel at New Liston m West Lothian, who had been sent 
to England by the Earl of Stair ‘‘ in order that he might learn 
the most improved method of constructing ploughs and other 
husbandry implements.” 

The Rotherham plough (fig. i) was a light and neatly con- 
structed implement, weighing only ij ewt, with a beam only 
6 feet in length ; the sock was feathered, and the mould board, 
which was cut from a thick block of wood, had its working surface 
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PLANT BREEDING 

The trials carried on at our Farms have strongly 
emphasised the excellence of our strains of Grasses and 
Clovers, and have served to bring home to Farmers the 
immense value of “ strain ” as applied to herbage plants. 

Pastures can be much improved by using the following 

McGILLS MITH Grazing Cocksfoot 

A late winter hardy variety. 

McGILLSMITH Grazing Perennial 

Grown from old pasture plants. 

IndigenousNew Zealand Prairie Cocksfoot 

A dwarf growing evergreen Cocksfoot. 

Indigenous New Zealand Wild White 

Clover 

This was specially collected for us, and extensive trials 
prove it equal to Kentish Wild White. 

McGILLSMITH Wild Red Clover 


This strain can only be had (rom us, and excels any 
other we have & far seen. 

Apply now for our 1926 Research AnnuaL 
We invite enquiries for Pasture Mixtures. 

McGILL & SMITH, Ltd, 

Plant Breeders, - - - AYR. 
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A SILO on every Farm! 

18 THE FARMER'S MONEY-MAKER. 
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ctmml. In later models both the mould board and sole were 
covered with thin iron plating. 

In its original form this plough never became generally known, 
and, except in one or two small districts, it failed to displace the 
old Scots type. 

Small's Plough* — The chief credit for the improvement of the 
plough in Scotland undoubtedly belongs to James Small, who was 
born at Upsetlington, in the Parish of Ladykirk, Berwickshire, 
about the year 1740. He was a farmer's son, and after serving an 
apprenticeship with a wright and ploughmaker at Hutton in 
Berwickshire, he went to Doncaster, where he worked for some 
years as a wheel-wright and wagon builder. In 1763 he settled 
at Blackadder Mount in Berwickshire as an agricultural implement 
maker, and at the same time took a farm of considerable size. 

There is no doubt that Small was familiar with the construc- 
tion of the Rotherham plough and that he adopted some of its 
features. But in the main Small's plough was evolved by himself 
by means of long continued and careful experiments. Making a 
mould board of soft wood, which readily showed the eff* cts of 
friction, and attaching a spring balance in order to record the 
draught, he gradually altered one feature after another of his 
original design until he felt satisfied. At first he worked in wood, 



Fig, 2 SMALL’S PLOUGH. 


but in 1780 he went to Carron with patterns of the mould board 
and cheek plate and had them cast in iron. Apart from the 
obvious advantage gained by the change of material, this enabled 
the designs of the more important parts to be standardised and 
made independent of the skill of the country plough -wright. 
Some years later cast iron was introduced for the “ sheath " and 
head " as well, wood being retained only for the beam and stilts. 
Like other early improver^, Small had to face plenty of pre- 
judice and opposition, and often found it necessary, in order to 
demonstrate the qualities of his plough, to go into the field himself 
and take his place between the stilts. 

After he had succeeded in getting his plough established in 
Berwickshire he went further afield, and, in response ta a challenge 
which he issued, the Dalkeith Farming Society arranged a plough- 
ing competition which took place before a lai;ge assembly of 
farmers. The result was a triumph for Small, the judges 
unanimously deciding that his plough did better work than the 
old type. Moreover, it was proved that the draught was only 
cwt as against 16 cwt required for the old Scots plough. 

The chain, which is shown in the illustration of Small’s plough 
(fig* was originally introduced in order to allow of the use of a 
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lighter beam, but was ultimately abandoned as unnecessary. 
After 1880 Smairs plough came into wide general use, and of 
course led to an immense saving in the cost of tillage. A pair 
of horses and a ploughman replaced the cumbrous plough teams 
of the earlier part of the century, and the work was better and 
more speedily done. 

In 1774 Small published a Treatise on Ploughs and Wheeled 
Carriages in which he gave a “ distinct and scientific account of 
the principles on which ploughs and wheel carriages should be 
made/' He took out no patents, spent all his profits in further 
experiments and in travelling about the country to demonstrate 
the merits of his plough, and lost money by his book. He died 
in 1793 a poor man. 

The Threshing Ma,chine.— Scottish agriculture owes a heavy 
debt to the Meikle family, for to Andrew, the son of James Meikle 
mentioned above, is due the credit for the invention of the first 
really effective threshing mill. Several machines had indeed been 
built before his day, but most of these broke down at the first trial, 
and none achieved anything like a permanent success. Moreover, 
Meikle's machine was different in principle from anything that had 
gone before 


Fig 3 WILLOUGHBY S IHRtSHlNG MACHINF. 

The first recorded invention for threshing was a machine built 
at Roseburn, near Edinburgh, by Mr. Michael Menzies, an Edin- 
burgh advocate, and patented in February 1734, Only a bare 
record of this invention is enrolled in the Patent Office, and 
nothing is known about its construction except that it consisted 
of a series of flails attached to a cylinder which was made to 
revolve by means of power derived from a water wheel. The 
Society of Improvers appointed two representatives to inspect 
this mill, and their favourable report appears in the Select Trans- 
actions of that body. However, nothing more is heard of it. 
Another machine on the same principle invented independently 
at a later date (1792) by a Mr. Willoughby of Bedfordshire (see 
fig* 3) with a like fate. 

A somewhat more successful machine was built by Michael 
Stirling, a farmer near Dunblane, about 1758, in which the principle 
adopted was that of the flax mill. A perpendicular shaft, carry- 
ing four long blades or arms, revolved inside a cylinder of about 
8 feet in diameter. The corn was fed through an opening in the 
top and the grain beaten out by means of the arms or scutchers. 
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The straw was withdrawn from an opening in the side, while the 
grain dropped through a riddle, which formed the bottom of the 
cylinder, to a fanner below. This machine seems to have made 
tolerably good work in threshing oats, but with wheat or barley 
it did little more than break off the heads. 

About 1772 a Mr. Ilderton, who farmed near Alnwick in 
Northumberland, built a thresher which worked on the principle 
of rubbing out the grain, a series of revolving fluted rollers work- 
ing against a fluted concave, and being kept pressed against the 
latter by means of springs. This machine performed its work 
very imperfectly and was soon taken down. It was seen, however, 
by Sir Francis Kinloch of Gilmerton in East Lothian, who caused 
a model of it to be made. This gentleman, in the course of the 
same tour, found another thresher in existence at Wark in North- 



umberland and again he secured a model. After a detailed study 
of these he built a model of his own, embodying certain improve- 
ments, and this he took to Andrew Meikle of Houston Mill in 
order to have it tried by means of the water wheel there. The 
trial was of short duration, for it is recorded that “ in a few minutes 
the model was torn in pieces,” but the incident stimulated Meikle 
to tackle the problem himself. 

Meikle*s first thresher appears to have met with no better 
success than its predecessors, but in 1787 he erected a really satis- 
factory machine. This was built for a Mr. Stein at Kilbagie in 
Clackmannanshire, the bargain being that Mr. Stein supplied the 
materials and that, if the mill failed to give satisfaction, Meikle 
was to receive nothing for his work. A second mill was erected 
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immediately afterwards at Middleton in Northumberland, afid iras 
so successful that it was immediately copied by varfous other 
wrights in the district Meikle, indeed, took out a patent for his 
machine, but he seems to have been quite powerless to enforce it, 
and apparently got nothing by the sale of manufacturing rights. 

Fig. 4, which is copied from one of the drawings that accom- 
panied Meikle's specification for his patent, shows a machine of 
simple construction, consisting essentially of a pair of fluted feed 
rollers, and a drum revolving inside a concave. The drum carried 
four beaters with sharp edges, and was made to revolve at some 
two hundred revolutions per minute. Meikle's original design made 



IMPROVED TH RESHING MACHINE, trom Brown's Treatise on Agriculfure 


Fig 5. 

A. Revolving Rake (Shaker). 
BB. Fluted Feed Rollers. 

C. Drum. 

DDD. Beateis. 

E. Wire Screen. 

F. Fan. 


G. Chaff. 

H Light Com. 

1 Gram 

J. Gear Drive for Rake. 

K, Gear Drive for Feed 

Rollers. 


Drum Shaft 

M. High Speed Gearing for 
Drum. 

N Fan Drive. 

O Main Gear Wheel. 


no provision for separating the straw, chaff and grain ; the grain 
and chaff were shaken out by hand and the latter separated by an 
independent set of fanners. Very soon afterwards, however, there 
was added a set of revolving rakes which drew the threshed 
material over a riddle, and a fanner was placed underneath. The 
whole arrangement is shown in fig. 5. The modern type of shaker 
was a much later invention. 

Motive power was supplied at first either by a water wheel or 
by horses. A few windmills were erected about 1800, and between 
1815 and 1820 steam engines became common. Transmission 
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wa$ accomplished entirely by gear wheels, except that the fan 
had a rope drive. 

Like Small, Meikle made little profit by his invention, but a 
liberal public subscription provided for his old age. 

Drill Husbandry. — From about 1760 onwards the practice of 
drill cultivation began to spread in the South of Scotland — slowly 
at first, but quite rapidly as the century drew to a close. Long 
before this time (in 1733) the advantages of drilling and of summer 
tillage had been urged by Jethro Tull, who had invented quite an 
effective drill as well as a horse-hoe. That Tull's system was not 
more rapidly adopted is not really a matter for surprise, for among 
other things he recommended that the rows of wheat should be 
set two feet and those of turnips six feet apart. Moreover, he 
held exaggerated notions as to the function of summer cultivation, 
and argued that if this were efficiently carried out manuring would 
be quite unnecessary. Gradually, however, it began to be realised 
that certain crops, notably turnips and potatoes, and to a less 
extent beans, could be very successfully grown on a modification 
of Tull's plan, and that all the essential advantages of his system 
could be secured by growing a drilled crop at intervals of four or 
five years. 

At first the practice was carried on without the aid of special 
implements. Ridges for potatoes and turnips were formed with 
the ordinary plough (both “one bout" and “two bout" ridges 
being mentioned) ; beans were sown by hand in every third 
furrow ; and turnips were sown with the aid of a small tin “ like 
a pepper-castor, but with only one hole in the top." But gradually 
one implement after another was introduced or improvised, e.g". 
hand seed-barrows for sowing turnips and beans, and later horse- 
drawn implements for the same purposes. Double mould-board 
ploughs and horse-hoes begin to be mentioned just at the close of 
the century. In Scotland the drilling of grain crops (the advantages 
of which are perhaps still arguable) was not adopted, except on 
an experimental scale, until much later. 

To Jethro Tull and to England belong the credit for the 
invention of the drill and for the essential idea of drill husbandry. 
But it was in Scotland that the practical application of Tull's 
system was first worked out, and that Tull's aim of “ clean farming 
without fallows" was first realised. 

Other Improvements. — Among a host of minor improvements 
that were introduced during the second half of the eighteenth 
century, a new type of harrow perhaps deserves mention. About 
1750 Mr. Low of Gordonbank, Berwickshire, conceived the idea 
of giving the harrow a rhomboidal instead of a rectangular form, 
and thus secured the main object of distributing the* lines evenly 
over the width of the implement. Old sets of such rhomboidal 
harrows are still occasionally to be found in use. The modem 
zig-zag type was invented and patented by Armstrong in 1839. 

At the close of the eighteenth century Scottish agriculture 
was at the beginning of a period of very rapid improvement. 
Far more important than any individual invention was the change 
that had taken place in the circumstances of the tenant farmers. 
At last there was some security of life and property, and even in 
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many cases security of tenure !n the form of long leases. Trade 
and manufactures were growing rapidly, creating new markets for 
farm produce, and from 1790 onwards the Napoleonic Wars raised 
prices to a level that left a wide margin of profit. With money 
to spend, and the prospect of an ample return, farmers did 
not hesitate to invest freely in improvements; and along with 
the erection of buildings and fences and the liming and draining 
of the land, there came a great change in the general character of 
the implements that were used. Formerly their cheapness had 
been the only merit of many of the farmer’s tools, thenceforward 
efficiency became the chief consideration. Well-built carts, iron 
ploughs and a variety of other things ceased to be a monopoly of 
a few rich improving landlords, and came to be regarded as part 
of the standard equipment of every farm. 


THE APPLE FRUIT MOTH OR “MINER.” 

(^Argyresthia conjagella^ Zeller.) 

R. Stewart M'Dougall, M.A., D.Sc. 

One of the features of the past season’s work with insects has 
been an attack on Apple Fruit, over an extended area in the north 
and north-east of Scotland, by the caterpillars of this moth. My 
attention was first drawn to the insect in examining some apples 
submitted to me, for determination of the attacking in.sect, by Mrs. 
N. L. Alcock, Mycologist to the Board of Agriculture for Scotland. 
These apples had come from the north of Scotland, and Mrs. 
Alcock had apples, similarly damaged, from an Argyllshire 
orchard, ‘the greater part of the fruit being nearly useless.” This 
attack by the Argyresthia caterpillars is interesting as the first 
recorded from Scotland on apple.s. Later a correspondent sent me 
apples from County Antrim, and on examination of these the 
same enemy was found at work. This is, I believe, the first record 
of such damage to apples in Ireland. 

Mr, Geo. E. Greenhowe, the Lecturer on Horticulture in the 
North of Scotland College of Agriculture, kindly sent to me at my 
request a note of his experience with this apple pest over the 
northern area, as follows : — 

“The Argyresthia you have named for us has devastated 
the apple crop in the Counties of Kincardine, Aberdeen, 
Banff, Moray, Nairn, Inverness, Ross, Sutherland and 
Caithness. All the apple-growing districts of these counties 
up to and including Sutherland (from which county badly 
, affected specimens were sent in) suffered severely, and only a 
very small number of isolated cases of small gardens where 
the fruit was unaffected were noted. From Laurencekirk, 
south and west, it was intere.sting to note that the pest seemed 
gradually to fall away, till on the borders of Kincardineshire 
"and Forfarshire several fine crops were seen quite free from 
attack. Within the area referred to a moderate estimate of 
the damage done must run into a total of several hundreds of 
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pounds. All kinds and varieties of apples have been affected, 
culinary and dessert, late and early, soft and hard kinds all 
being attacked. Clean and well-cultivated trees as well as 
neglected specimens were attacked alike. It was interesting 
to note, however, that whereas bush and standard trees in the 
open ground of the garden were badly attacked, wall fruit in 
the same gardens was clean and free from infestation.” 

To the above counties I can add from correspondence Cromarty 
and Clackmannan, No complaints came to me from Perthshire 
or from the Lothians south to the border. 

The normal feeding place of the Argyresthia conjugella cater- 
pillar is the “berry” of the rowan or mountain ash {Pyrus 
aucuparia) and not apple — concerning this I shall say more later — 
and the adult moth, the parent of the caterpillars, has been known 
for a number of years, as flying about rowan trees in summer, from 
the south of England to the Caledonian Canal. 1 think it is 
possible that Sutherland and Caithness are new records for the 
northerly distribution of the species. 

History as an Apple Pest. — Argyresthia conjugella was first 
named by Zeller in 1859. Perhaps it spread from Europe, in 
commerce, to Canada and the United States. It is also an 
enemy of apples in Japan, where it is now one of the most 
troublesome of fruit pests. Along with some other fruit moths, 
either new to the United States or not yet common there, our 
species is aimed at in the United States legislation forbidding 
entry of stocks, scions, cuttings or parts of the plant likely to 
harbour such enemies. 

A search through the literature of Argyresthia conjugella attack, 
on apples, has yielded the following records ; — Sweden in 1875 ; 
severe damage in Japan m 1891 and since; British Columbia 
in 1896; Finland 1898 ; Devonshire in 1898, when Warburton^ had 
specimensoffruit characteristically mined ; Norwayi904; Sweden, 
severe damage in 1908 and 1909; South Devon in 1911, in 
specimens recorded by Theobald Cumberland in 1911, recorded 
by Britten ; North and Central Russia in 1913, the damage being 
worse than that of the Codlin Moth caterpillars ; Sweden in 1916; 
Denmark, serious damage in 1919; Holland in 1920; North 
Germany— many varieties — in 1921. 

Systematic ^sition of the Moth. —This moth belongs to the 
family Argyresthidee, of which there are about 25 British species. 
The caterpillars of this family feed under cover, i.e, under bark, or 
inside .shoots, or in buds or in fruits. The moths are tiny and 
delicate, requiring very careful handling if a good specimen be 
desired. 

A, conjugella^ the apple fruit moth, is seen in fig. i which is a 
photograph from nature. 

Description of Moth. — The head is white and the body brown. 
Front wings brown or purplish brown ; the front margin of the wing 
shows here and there white spots and marks ; near the middle of 

^ Journal of Royal Agricultural Society of England, 189S. 

Fred. V. Theobald in Third Report on Economic Zoology, 1911. S. £. 
Agricultural College, Wye. 
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this fore-edge and between two white spots is a four-sided brown 
spot ; hind margin of front wings white, with a squarish brown spot 
near the middle of the hind -edge ; hind-edge fringed. Hind wings 
dark grey ; hind-edge with long fringes. The antennae show 
alternate brown and white rings ; the legs are also brown and 
white. 

Larva . — The larva is a caterpillar with i6 legs, viz. six thoracic 
and ten abdominal or prolegs, and measures when full grown 
between a quarter of an inch and a third of an mch. Its 
general appearance can be gathered from an examination of the 
magnified drawing in fig. 2. The colour of the caterpillar varies 
according to its age. I have examined a number of them 
from quite young caterpillars to full grown ones, and, except for 
the head and the plates on the first and last joints, three colours 
can be found. The youngest caterpillars are pale white ; the 
slightly larger caterpillars are dirty-white or whitish-yellow or 
greyish with a tinge of red, while later and till the end of their 
life the caterpillars are flesh red. The jointing of the caterpillar 
is quite distinct, and the redness of the colouration is not quite so 
marked between the margins of the joints. The head is brown 
black, and under magnification short threc-jointed antennae can be 
seen, and on each side of the head six simple eyes The first 
joint behind the head has two horny plates on its upper 
surface (c4ily one can be seen in the drawing), the two plates 
being separated by a line , these plates are not quite so dark as 
the head. There is also a plate on the upper surface of the last 
joint not quite reaching the front margin of the joint, and less 
chitinised than the plate on the first joint. On each side of the 
first joint is a spiracle and a pair of spiracles on joints four to eleven 
inclusive. All over the body are yellow hairs each arising from a 
minute brown to black papilla. 

The Cl coon . — The full grown caterpillar spins a double cocoon 
of silk ; the outside cocoon is loose and net-like in structure ; the 
inner cocoon close and firm. The cocoons are white in colour and 
oblong or spindle-like in shape. 

Life-history and Habits,— The moths are found flying round 
the rowan (see later) or apple in June and July. After pairing, 
the females, within a week of their emergence, proceed to their 
egg laying. I have not had an opportunity of seeing the eggs laid, 
but Matsumura,^ working in Japan, describes them as being laid 
on the young apples. The same worker adds that the eggs may 
be found on the leaves, in which case the caterpillars on hatching 
have to find the fruit. Lampa*^ describes experiments in Sweden. 
A female caught on July 19th was put into a glass cylinder con- 
taining apples. Next day she was noticed sitting on an apple, 
her attitude and movements suggesting egg laying, and by night 
at least six yellow eggs had been laid. On the morning of the 
2 1st ten eggs were counted, nine of them fastened to the calyx 
end of the apple and one near the stalk of the fruit. On the 29th 
only six eggs could be seen, on the 30th only one, and on the 31st 

’ /Cool. Mag..^ Tokio, vol. 8, 1896, and the United States Dep. of Agric. 
Div. Ent. Bull. 10, N.S., 1898. 

^ Ent Tid^kr. Afg.^ 27, 1908. 
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Fig. 3. —Apple showing signs of entry of Argyresthia Caterpillars. The large: 
dark marks are due to Apple Scab ( Veniuria imzquahs). 
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none. In plade of the eggs small holes were present ; the holes 
were not where the eggs had been seen but v^ere on the sides of 
the apple The holes represented the places at which the cater- 
pillars had bored into the apple. In the open, one finds the holes 
all over infested apples That apples have been entered by the 
caterpillar is indicated by small sunken discoloured spots each 
with a minute hole in its centre (fig. 3). Later these spots are 
black. In the great majority of infested apples that reached me 
this autumn other discoloured spots or patches were numerous, due 
to apple scab ( Venturia ifKsqtialis), Reh ^ states that as many as 
25 caterpillars have been taken from one apple. The highest 
number present at one time in my specimens was nine. 

The moths are found in flight over an extended period in the 
summer, and thus there is a chance for apples of all sizes to be 
attacked. My specimens include examples from the size of a 
walnut to full-grown apples. 

The caterpillar on hatching from the egg enters the flesh of 
the apple and may feed just under the skin, but what is far moie 
usual a tunnel is eaten out, very fine and narrow to begin with, 
but increasing in diameter with the growth of the caterpillar. 
The general work of the caterpillars is shown in fig. 4 The 
tunnels are towards the centre of the apple but not directly by the 
shortest road ; they wind and twist and are not easy t ) follow with 
the complication of numerou'^ other galleries (figs. 5 and 6). The 
line of the gallery is traceable by a brown discoloration and by 
the w^et frass which fills the galhry or mine behind the feeding 
caterpillar. Having reached the core of the fruit the caterpillars 
eat into the pips and hollow these out quite destroying them (fig. 7). 
The caterpillar is full grown in a month 01 considerably longer 
according to the temperature, i.e. the caterpillars from the first- 
laid eggs earlier in the season complete their grow'th as a rule in 
less time than the caterpillars from later-laid eggs. 

'I he full grown caterpillars leave the apple, mining their way to 
the outside, and then let themselves dowm to the ground by a 
spun thread or walk down the stem. They enter the soil or 
take advantage of any litter or leaves and proceed to spin 
their double cocoon, in which stage the winter is passed Or 
the infested apples may fall, carrying the caterpillars with them ; 
in this case the caterpillars leave the apples on the ground and 
seek a convenient place for their cocoons. Or — and in my own 
observations with infested apples kept in breeding-cages this 
happened frequently — the full-fed caterpillars do not leave the 
apple but spin their cocoons inside the spoiled fruit These 
cocoons were sometimes right in the core of the apple (fig. 5), and 
sometimes tow^ards the calyx end of the apple. Ih several cases, 
however, the cocoons were found just below the skin of the apple, ^ 
an exit hole for the future moth having been first made to the 
outside ; such caterpillars after eating a gallery to the outside spun 
their cocoons a little way back from the exit. It is clear that this 
making of the cocoon in the damaged fruit may materially aid in 

' Reh has written on Argyresthia cof!jugv/la in two publications which I 
have not been able to consult, viz, Prakt Ratg. f Obst.^-n. GartenbaUy 1907, 
and again in 1908. 
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the spread of the pest At the same time it is difficult to under* 
stand how moths from the cocoons in the core, and in the flesh 
with no exit prepared to the outside, can make their way to the 
open. There must be considerable mortality in such cases ; besides 
the rotting of the apple brings mould in its train and this is fatal 
to the pupa ; a fact proved in my experiments. Caterpillars 
were found feeding, in the apples that reached me from various 
sources, right through September and into October, 

Varieties attacked. — It has been stated earlier in this paper 
that all kinds of apple showed infestation. Among those badly 
attacked in Scotland were Bramley’s Seedling, Baillie Nielson, 
Grenadier, Early Victoria, James Grieve, Worcester Pearmain, 
Beauty of Bath, Ellison’s Orange, Hector Macdonald, Newton 
Wonder, Red Victoria, The Crab Apple. The experience was a 
little different in Ireland, my correspondent writing me, I have 
in my orchard about 300 trees. Of these all except the 80 
Bramley’s w^ere diseased, viz. Grenadier, Victoria, Lane’s Prince 
Albert.” Lampa, in reference to a severe attack in Sweden some 
years ago, wrote: — “The small Paradise varieties were more 
damaged than the rest.” 

The Rowan and its possible connection with the Apple 
attack of 1926, — The rowan tree {Pyrus aucupatid) and the apple 
tree {Pyms or Mains mains') are both members of the same 
natural order, Rosacece^ and indeed belong to the same genus 
Pyrus\ their fruits, too, are not markedly different. There is 
no doubt that the fruit of the rowan is the normal feeding place 
of our Argy^resihia caterpillar. As a rule an infested rowan berry 
contains only one caterpillar, which tunnels to the seed. The 
A. conjugella moths are known to be local according to the 
presence of the rowan. (In Scandinavia, however, infested apples 
have been found where no rowan was in the immediate vicinity, 
but the A rgyresl/ila conjugella moths can fly and may be carried some 
distance by wind.) My own belief is that the severe attack on 
apples this past .season has a close relation to and may be ex- 
plained by the comparative absence of rowan “berries” in 1925. 
My own observations this summer and autumn assure me that 
the crop of rowan fruits in Midlothian and East Lothian has 
been nothing like so abundant as in 1924. Mr. R. L. Harrow 
of the Royal Botanic Garden informs me that rowan “berries” 
at the Garden were far less abundant than usual. The theory, 
then, is that in absence of the normal food, viz. the fruit of the 
rowan, the moths, numerous because of preceding favourable 
years for rowans, finding a difficulty in getting the normal fruit 
for the laying of their eggs, turned their attention to the apple 
and used it. In support of this view Mr. Greenhowe wrote in reply 
to me: “The absence of rowan fruits this >ear over the attacked 
area has been very noticeable.” Again one knows Balmoral and 
neighbouring northern areas — the areas where the apple fruit 
moth has done so much damage — as notable places for Pyrus 
aucuparia, and in answer to a query as to the experience as 
regards rowan “berries” this season, Mr. Robert Chalmers, the 
King’s gardener, wrote, “As regards the rowan, we had no 
fruit on the trees here at all. I cannot remember any year in 
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my experience when there was not some rowan fruit.” Further, 
in answer to my query, my Irish correspondent, whose apples 
were so badly damaged, wrote: “Last year (1924) was an ex- 
ceptionally good year for rowan berries but this year there have 
been very few.” The suggested relationship between rowan, 
apple, and caterpillar, receives strong support from experience 
in Sweden as detailed by Lampa.^ For example, in Sweden in 1904 
rowan fruits were abundant. The years 1902 to 1904 had been favour- 
able years for rowan fruit and in this time the Argyresthta cater- 
pillars had increased in number. In 1904 the rowan had been very 
badly infested by Argyresthia and in 1905 there were no rowans. 
In 1905 the Argyresthia moths from June to August were found 
flying round the rowan trees, but no fruits were present to be 
used for egg laying, with the result that the moths flew to the 
neighbouring apple trees. From all parts of Sweden came 
complaints that the apples had been totally destroyed. A similar 
happening occurred in Sweden in 1916. In preceding years 
rowan berries had been plentiful and the Argyresthta moths 
multiplied. In 1916 the rowan inflorescences failed and the 
apple crop was greatly damaged by Argyresthia caterpillars. 

Treatment. — Where there has been damage to the apples this 
season the soil under these trees should be dug so as to expose 
cocoons. Further, the digging of the ground would result in some 
direct destruction of cocoons in the litter and in the soil. The 
tramping down or firming of the soil again would destroy more. 

During the months of attack it was a wise measure to collect 
fallen apples with the caterpillars still in them and to feed them 
to swine. Apples invaded by the caterpillars fall easily, and a 
jarrin« of the trees brings such apples down for collection. 

That the rowan fruit is the usual feeding-place of the apple 
fruit moth caterpillars tends to complicate matters. It were 
good policy, however, to watch the rowan trees, especially those 
in the neighbourhood of orchards and gardens. Abundant rowan 
berries would mean, certainly, to some extent a respite for the 
apples. Where the rowans were scarce or had failed one might 
safely forecast trouble to the apple, and in such a case the past 
season’s experience would justify a spraying of the trees with 
arsenate of lead. A second spraying might be necessary owing 
to the extended flight time of the moths. The purpose of this 
lead-arsenate spray is to poison any caterpillars starting to eat 
their way into the fruit. There is the natural objection to the 
arsenic on fruit, but a washing or rubbing of the harvested 
apples would ensure against danger. Where apple scab is also 
present — as was the case very commonly in the attack described 
— a combined spray of Bordeaux mixture and arsenate of lead 
could be used, or in the case of apple varieties sensitive 
Bordeaux mixture, e.g. Beauty of Bath and James Grieve, a com- 
bined spray of lime sulphur and arsenate of lead. The Bordeaux 
mixture or the lime sulphur would prevent or check the apple 
scab fungus, and the arsenate of lead would poison not only 
Argyresthia caterpillars but all caterpillars. 

There is room for experimental work in spraying on rowan 
^ Ent , Tidskr Ar ^,, 27 , 1908 . 
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trees, from which guidance might be given for the treatipcnt of 
Argyresthia caterpillars on apple. 

Following the conviction of a seller, on whose apples traces of 
arsenic were found of a grain per lb.), the danger from apples 
treated with an arsenical spray has recently been made the subject 
of a circular by the Ministry of Health. The notice is justifiable 
because of the poisonous nature of arsenic, but at the same time 
it is easy to exaggerate the danger. The use of an arsenical spray 
has been for long in most apple-growing countries a regular part 
of the culture operations of the year in the war against insect 
enemies of the apple. In the great majority of cases the spraying 
has been done early, and all traces of any arsenic have been 
washed away by rain before the apples have been harvested. It 
would be safe to say that the great majority of apples that enter 
Britain from abroad aie free from arsenic. Still, where the spray- 
ing is late, and especially where, in a dry climate, dusting rather 
than spraying may be the fashion, there is some risk from adher- 
ing arsenic, and it is safer to rub the fruit with a cloth, or to wash 
it, or later to peel it. 

Other Insect Enemies of Apple Fruits. — Argyresthia coujugella 
being a new enemy and its caterpillars not being known, the 
damage to the apples was ascribed in some places to either the 
caterpillars of the codlin moth (Crdia povionelia) or those of the 
apple sawfly {Hoplocampa testtidinea). The caterpillars of all 
three insects as also their damage are easily distinguishab e (figs. 
8 and 9). 


Codlin Moth 
Catet pillar. 

Laiva has 16 le^s. 
Pinkish while orcieam 
white. 


to }i inch in lenj;th 
when full grown. 

Geneirillv enleis tlie 
apple at the “e)e” 
01 calyx end, and 
makes a galleiy right 
to the coie, wheie it 
feeds for a time. 

One lai va to .^n apple. 


Apph Saiojly 
Caierpillaf . 

Larva has 20 legs. 
Whitish yellow with 
a dark plate on the 
last joint. 


*2 inth in length 
when full giown. 

Enteis at the side of 
the apple and eats 
out an iiregulai 
cavity in the flesh. 


One Ui va to an apple 
(a larger apple may 
hold more than one 
larva). 


Apple Fruit Miner 
Caterpillar. 

Larva has 16 legs. 

Flesh led (when 
grown), and with 
a brown plate on 
the fit St and last 
joints. 

)i to inch when 
full grown. 

Knteis at the side 
of the apple and 
makes for the 
ccntie, not diicctly, 
hut by a winding 
mine; diameter of 
mine small. 

Several or many lar- 
vx (double figures) 
to an apple. 


The Apple Maggot.— In the United States and Ganada there 
is a harmful enemy of the apple, the larva of a fly named Rhagoletis 
pomonefla. This fly lays eggs in punctures on the skin of the 
apple; the result is a number of pits or dimples that spoil the 
appearance of the fruit. I’he apple maggots, on hatching, tunnel 
in the fruit. 

Reports from the north of Scotland of apples that contained a 
number of laivaj which made winding galleries that appeared aa 
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birown streaks raised fears in some quarters, before specimens 
had been received for examination, that the dangerous apple 
maggot had gained entry to our country. Fortunately it turned 
out not to be so. 

The Apple Maggot is easy to distinguish from the three apple 
enemies named above. It is a legless maggot, smooth and white, 
which, when full grown, measures just over a quarter of an inch; 
the front end is pointed and carries two very small mouth-hooks, 
the hind end is thicker and blunt ; the first joint of the body 
bears two spiracles visible only on magnification, and on the hind 
face of the last joint dark-coloured spiracles are present. 

The apple maggot Ay {Rhagoletis pomonella) is one of the pests 
scheduled by the Ministry of Agriculture and Fisheries and by 
the Board of Agriculture for Scotland. 


THE BIOLOGIST ON THE FARM.— No. XX. 

By Professor J. ARTHUR Thomson, M.A., LL.D., 

Spreading of Earthworm’s Parasites.— Whenever the biologist 
says earthworms,” he knows that he is safely on the farm, and the 
earthworm is inexhaustible! Dr. Keilin of Cambridge has been 
inquiring recently into the way in which the parasites that earth- 
worms harbour aie spread. There are always Gregarines, and 
there are frequently larvae of threadworms {Velodera pellio) in the 
earthworm’s reproductive organs (seminal vesicles) and in other 
regions of the body. How do the earthworms come to be so 
heavily infected ? Some have suggested that spores of Gregarines 
may be passed into the cocoon of the earthworms along with the 
sperms, and may infect the developing earthworm before it emerges 
from the cocoon But Dr, Keilin points out that the young 
earthworm in the cocoon, and for some time after it emerges, does 
not seem to be susceptible to infection. 

According to Dr Keilin there are two main ways in which the 
cysts and spores of Gregarines and the larvae of Nematodes are 
liberated from earthworms. First the earthworms may die and 
their disintegrated bodies may be disseminated in the soil. The 
contaminated soil eaten by other earthworms is the source of their 
abundant infection. In the second place, the parasites may be set 
free by partial autotomy or self-mutilation on the earthworm’s 
part. The parasites are sometimes passed backwards in the body 
cavity of the earthworm and produce a swelling of the hindmost 
rings. A .stricture appears between {his terminal swelling and the 
rest of the body. It becomes gradually deeper until the parasitised 
rings become severed from the rest of the worm. The detached * 
part disintegrates, liberating spores of Gregarines and larvae of 
Nematodes into the soil, which may be eaten in due course. We 
do not know how long the parasites can live in the soil. As for 
the curtailed earthworm, it is relieved of a burden of parasites — 
not that they seem to be of much account — and it can replace the 
rings it has lost 
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Sharing' a Parasite. In the majority of cases a parasite is 
characteristic of a particular host Even in the case of fleas> which 
we regard as minute beasts of prey rather than as parasites^ there 
is marked specificity. A bat's flea would not live on a mole. No 
doubt there are many exceptions, such as the liver*fluke, which 
occurs in a large number of diverse hosts, — sheep, cattle, horses, 
and a dozen more. But this is unusual. 

It is no exception to this “specificity" that different stages of 
the same parasite are often and normally found in two different 
hosts. Thus the “sturdie" bladderworm of the sheep gives rise 
to the Tcenia ccenurus tapeworms of the dog, just as the bladder- 
worm of measly beef becomes the Tcmia saginata of man. So far 
as we know, feeding this bladderworm to dogs has no results. 
This particular species belongs to cattle and to man in its 
bladderworm and tapeworm stages. 

But here is a recently published case that illustrates what we 
more particularly mean by sharing a parasite. A little girl in 
Savoy had a painful swelling behind her ear, and when this was 
attended to, what should come out but a young larva of a familiar 
acquaintance — the warble-fly {Hypoderma bovis) of cattle. The case 
has been carefully investigated by Emile Andr6 of Geneva and there 
seems no doubt about it. The fly must have deposited its egg in the 
skin behind the ear, and the developed larva must have remained 
stationary instead of migrating hither and thither as it does in cattle. 

Toilet Operations among Mammals.— Professor Frederick 
Wood Jones, D.Sc., F.R.S., the distinguished anatomist of Adelaide 
University, has published a very instructive lecture on the variety 
of ways in which wild mammals keep themselves clean, (i) They 
may rub themselves against external objects, as sheep do. (2) 
They may flick with their tail, as cattle do. (3) They may scratch 
with their antlers like stags or with their horns like antelopes. (4) 
They may twitch their skin muscles, as the horse does, and as many 
marsupials do. ($) They may lick with their tongue as is so 
well known in cats, both large and small. The roughness of the 
tongue, usually interpreted as helping to rasp the flesh off the 
bones of the victim, is regarded by Wood Jones as a toilet adapta- 
tion. Some marsupials lick their fore-limbs and other parts when 
they are distre«?sed wdth the heat, thus producing an evaporation 
surface which cools them down and compensates for the deficiency 
of sweat-glands. So, as we all know, a dog cools itself by lolling 
out its tongue. The farm comes in again when we note that if 
cattle lick themselves or others at the time of coat-casting, they 
get hair-balls in their stomach, accumulations sometimes strangely 
calcified. 

(6) Combing with the teeth is well illustrated by Lemur catta, 
one of the halfi-monkeys, ancl it has a little brush beneath its 
tongue for cleaning its teeth after the toilet is completed. (7) Some 
Free tailed Bats have a brush of strong hairs, recurved at the tip, 
on the first and fifth toes of the foot, and with these brushes they 
rake their fur. (8) Sometimes, as in the Lemur called Mongoes, 
there is combing with nails or claws. The long claw on the second 
toe of the Spiny Artteater is just suited to scratch down to the 
roots of the strong spines. Toilet promotes cleanliness, and 
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tleanlmess makes for health ; it is interesting to notice the varied 
ways in which the same end is attained. And, of course, there are 
other ways. 

IsdiFidnality. — A valued correspondent, who knows what he 
is talking about, has sent us a note in regard to a hedgehog which 
he saw late in November eating a rabbit on the open hill-side. 
This was in the country somewhat to the north of Aberdeen. Now 
this kind of record is a little surprising, for though hedgehogs are 
occasionally seen moving about in December, an Aberdeenshire 
hedgehog in late November should have been in a state of winter- 
sleep ''or hibernation. More than that, a hedgehog, zoologically 
considered, has no business to be eating a rabbit, though that 
again' is not unknown. What our correspondent's letter illustrates 
is a great fact, that one cannot lay down hard and fast rules for 
animals, especially for those with brains worthy of the name. For 
one of the distinguishing features of the living as contrasted with 
the not-living is the mysterious quality of individuality. Two 
pebbles may be very different from one another in their chemical 
and physical characters, but they have no idiosyncrasy. And if 
you take two pebbles of the same composition, size and weight, 
what is true of the one will be true of the other. Knowing the 
one, you know both ; but this cannot be said of animals of 
higher degree. They are individual^ and individuality implies 
a certain degree of unpredictability, — as in the case of our hedgehog. 
It was a queer fellow. In biology one cannot always trust the 
adage : hx uno disce ontnes, 

A Hare in the Sea. — Many instances of unpredictable idiosyn- 
crasies will occur to those who are interested in animals. We 
have seen Black-headed gulls perched on the top-wire of a fence, 
to which webbed feet cannot be well-adapted. We have known 
of a cat that had a weakness for cabbage We have seen a bird's 
nest inside the lamp above the platform at a Deeside station, but 
of course there w^as no lighting-up at that time of year. There 
are hundreds of these ** curiosities of Natural History," but one of 
the strangest stories, which few will believe, is that of a hare 
swimming out to sea. We can absolutely vouch for this: there 
was no possibility of mistake. The hare was browsing on some 
delicate sea-shore plant near high tide-mark ; it was surprised by 
intruders and galloped along the beach, but as the locks did not 
favour getting inland, it plunged into the sea and swam round a 
little promontory into safety. 

A Luminous Spider. — Hundreds of different kinds of spiders 
are known, some like jewels in their colouring, but Mr. Barnum 
Brown is the first naturalist to report a luminous one, which, 
unfortunately, he failed to catch. It was in Central Burma in the 
jungle that he saw, a few feet away, a ball of light as large as a 
man's thumb. Tying his horse, he advanced cautiously in the 
darkness through the thorny brush. He struck a match and there 
in full view was a spider, his large oval abdomen grayish with 
darker markings. Still he did not move, and as the match fiame 
died out, his abdomen again glowed to full power, a completely 
oval light, similar in quality to that of fire-flies. Wrapping a 
handkerchief round one hand, for spiders are poisonous, and 
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parting the brush with the other, Mr. Barnuie Brown mmit e 
grab ; but the luminous spider was too quick for him, and the 
treasure was for the time being lost to science. Many nights it 
was sought for, but all in vain. There is no reason that we know 
of why a spider should not be luminescent, but Mr. Bamum 
Brown admits that there are possibilities of error. Thus it may 
have been eating fire-flies and may have been shining with the 
borrowed light of their ingested juices. But the light that was 
observed was a perfect oval. Another possibility is that tlie 
spider may have had its suiface infected with luminous bacteria 
or fungi, such as sometimes occur on rotting wood. The relevancy 
of this story to the farm is that it illustrates the need for scientific 
caution, and the advisability of first catching your hare. Spiders, 
moreover, play a useful pait in checking the multiplication of 
insects, but it would be too much to expect that they should 
confine themselves to the injurious kinds 

Cowbird Outwitted. -The North American Cowbird {Molothtus 
liter) used to be the everyday companion of the bison, and when 
the great herds dwindled away it transferred its attention to the 
intioduced cattle As with starlings in Britain, it picks up the 
insects which the cattle raise from the ground and also those 
which are always attracted by a herd Like the European C’uckoo, 
the Cowbird builds no nest, but utilises that of some other bird. 
When the young Cowbird is hatched out it does not oust the 
rightful tenants of the nest as our cuckoo often does, it simply 
insists on getting all the food that the “duped’' foster-parents 
bring. Thus the other nestlings die of starvation. In a recent 
article Dr. Charles Macnamaia records the interesting fact that 
the Yellow Warblei {Dendrotca cesHva) often detects the intiuded 
egg and refuses to accept it. Nests are found that are four or 
five inches high, instead of the usual three, and the additional 
height is due to an unusual thickness in the floor. If you piobe 
into this heavy base, you are almost sure to find a cowbird's egg 
embedded in it. Sometimes there are two. Why the Yellow 
Warblers do not simply throw the Cowbird’s egg out of the nest 
it is hard to say, but such a procedure would probably mean a 
greater departure from their usual instinctive routine than the 
method they pursue of burying the intrusion with roots and grass 
and the other building materials of the nest. 

Our Starling in America — Mr. Frank M, Chapman reports on 
the prodigious increase of the European Starling in North America. 
One hundred birds, by extraordinarily short-sighted enthusiasm, 
were introduced in 1800-91, and these are now represented by 
millions. From New York City the birds spread along the coastal 
region, and then began to penetrate the interior. In 1916 they 
had crossed the Alleghenies, and Mr. Chapman believes that they 
will surmount the Plains, the Rockies and the Sierras, and establish 
themselves throughout the greater part of North America. Why 
should the starling have increased so much when native species 
have not, it seems, appreciably increased in any single case. The 
answer must be that the introduction of this alien meant opening 
up a field not exhaustively exploited. The starling found a niche 
of opportunity — “ an ecological niche” — and prospered accordingly. 
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TH« CONTROL OF ONION SMUT. 


Ip9d3 

Momovnr, the starling is hardy, pugnacious, omnivorous and 
prolific. It often has two broods in the year, and it is very success- 
ful in rearing them. What are the pro’s and con’s of the hospitality 
that America has extended to the starling? (i) It is a very effec- 
tive destroyer of cutworms, grasshoppers and weevils, with few 
equals in the North-eastern United States. In this respect, then, 
it is highly beneficial. (2) On the other hand, the starling is very 
destructive of cherries, and to a slight extent it damages other 
fruits and garden green stuff. In some places the size of the flock 
is so huge that they drive away other birds and distinctly lessen 
the amenity of their haunt. On the whole the balance is in the 
starling’s favour in America ; and in any case the bird has come 
to stay. 


THE CONTROL OF ONION SMUT. 

N. L. Alcock, F.L.S., A. E. S. M'Intosh, and 
G. B. Wallace, Ph.D., B.Sc. 

The disease caused by the fungus Uro<ystis cepula and 
commonly called Onion Smut has been recognised in the United 
States since 1869. It has been known to exist in Great Britain 
for the last twelve or possibly fifteen years, but it is probable that 
it has been in the North of England and the South of Scotland for 
a good deal longer. 

The disease is noticeable soon after the seedling comes up. 
Long silvery gray or black blisters form within the leaf tissue, 
running along the leaf, which is often thickened and bent down. 
Very often the disease is so severe that the young plant dies 
outright. If the plant continues to grow the stripes grow with the 
leaves and appear also in the bulb-scales. The plant grows on 
and presently the stripes split, exposing a powdery sooty nnass of 
the spore balls of fungus. Occasionally a plant entirely outgrows 
the disease, the leaf originally attacked being shed, but this is rare. 

In most -cases the plant that survives continues to produce 
leaves and scales with dark stripes, which are silvery black while 
the outer skin covers the spores and vividly black when the blister, 
enlarging, splits and shows the spore mass. Occasionally a large 
specimen may survive and be harvested, but it will show marked 
raised stripes specially near the baise of the bulb, and smut blisters 
will be found in several of the inner layers as well as on the outer 
scales. As a rule, however, the attacked plants are small and 
unthrifty, the large bulbs being few in number and the percentage 
of loss high. The spores can live a long time in the soil, and each 
seedling that is killed outright, each diseased leaf that is shed, each 
blister 5iat bursts and lets escape the mass of sooty black spore 
balls, contributes to the infection that remains in the contaminated 
soil. 

The fungus remains alive in the soil for many years, and the 
germinating spore can attack and enter into the young onion 
while the seedling is at the vulnerable stage (Walker, Agric. 
Res., XXII, No. s, Oct. 1921). This stage lasts about three weeks 
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or until the plant is about 3 inches high. Transplanted onions^ 
if grown in disease-free soil originally, do not contract the disease 
w^n planted out, and transplanting, therefore, forms a useful 
means of control for garden work. For field work, however, 
formalin has been found an efficient fungicide. 

In the Northern States of America, where at one time the 
disease threatened to prevent onion growing in many otherwise 
excellent onion growing lands, the formalin drip has been found 
to reduce the amount of Onion Smut to an almost negligible 
quantity. 

Trials for the control of Onion Smut have been carried out in 
England by Mr. T. Whitehead, Advisory Mycologist to Bangor 
University, North Wales {Min of Agric. J out ti,, XXXIII, p. 443, 
1921), in 1919, and by Mr. E. G. Cooke, Inspector to the Ministry 
ot Agriculture, in 1920. These trials proved the efficacy of the 
treatment so largely used in America. 

It seemed advisable to try the treatment with some variations 
for a Scottish area, and here I should like to acknowledge the help 
we have had from Dr. J. C. Walker, Pathologist, Office of Cotton, 
Truck and Forage Crop Diseases Investigations, Bureau of Plant 
Industry, Washington, U.S.A. 

In the spring of 1925, by the kindness of Messrs. T. A. Scarlett 
and Messrs. J.and R. L. Scarlett, who rendered valuable assistance 
throughout, we were enabled to carry out two sets of expeuments 
in the use of formalin in controlling Onion Smut in a Scottish area. 
An area with diseased leeks was put at our disposal in North 
Edinburgh, and an area with diseased onions served as an experi- 
mental ground in East Lothian The position of the field at 
Chancelot, so near to the Royal Botanic Garden, was a very great 
convenience, and it made it possible to carry out the experiment 
with more frequent visits than at Inveresk. 

The field was gently undulating with a slope facing approxi- 
mately north-east, the portion on which leeks had been grown 
being about 3 acres. Leeks had been grown there successively 
for a good many years and Onion Smut was found in all parts of 
the field, but the most heavily infected land lay at the foot of the 
slope. The field had been manured with fish manure — 15 cwts. 
per acre. 

The experiment was started on April 13th. As a preliminary 
method, in order to try the disinfectant, v\e used ordinary two 
gallon watering cans with a long straight spout Instead of a 
rose, a cork was fitted into the mouth of the spout and a notch cut 
in the cork, so regulated that a gallon would be poured in 60 yards 
of furrow by a man walking at his ordinary pace. This plan 
ensures a small single stream of water that could be directed to the 
bottom of the furrow. In this way a regulated small stream fell 
into the bottom of the drill in the same manner as the stream 
would fall from the pipe of the Formaldehyde Drip Attachment 
used with the onion seeder in America. It is imperative that the 
stream should fall into the bottom of the furrow, so that the 
solution should be in close proximity to and soak the soil immedi- 
ately round the seed. 

A stretch of ground 60 yards by 8 yards was selected where 
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the disease had been very severe. The drills had been marked 
mi inches apart, making 23 rows in all in the plot chosen for 
the experiment. The plot was divided into two, each 30 yards 
long by 8 yards wide. One plot was divided into 8 strips, and 
various strengths and no strengths (i.e. plain water) were applied 
to the various strips. The other plot was treated with the strong 
solution — 2 1 ozs. formalin to 1 gallon water, which was applied all 
over this patch. This solution is equal to 2 ozs. to an American 
gallon. This was to give a fair-sized stretch of ground a uniform 
treatment in order to judge the effect of the formalin. To this 
larger breadth of treated leeks, the whole of the surrounding 
ground acted as a control. The*water was brought up in a 400 
gallon barrel. 

The stronger solution used was 2^ ozs. of formalin to i gallon 
water. The weaker strength was i J ozs. to i gallon One gallon 
was used at the rate of two rows, i.e. 60 yards. In this amount of 
solution we followed the recommendation of the American 
authorities, i gallon to 185 feet of row. This will result in a little 
over 200 gallons an acre with the drills i foot apart. This is a 
very large amount of water to cart, and it is possible that a stronger 
solution and a less amount of water might be used and experiments 
to this effect should be carried out The safety of the strength of 
the solution varies with the amount of water m the soil If there 
is plenty of moisture in the soil, which is usually the case in 
Scotland, the formalin is diluted in the soil and the danger of 
injury to germination is small If the soil be very dry a high 
percentage of formalin may result in lessened geimination and 
injury to the stand 

The disinfectant was poured in the furrows at a slow rate of 
walking and the field was immediately sown. The sowing w^as at 
the rate of about 18 lbs to the acre The furrows were filled 
in by foot, and the field was then rolled. The whole leek area was 
harrowed shortly after sowing and again later. 

The rows were examined on May 5th. The weather had been 
very wet and cold and the seedlings were hardly through the soil. 
Once a week a gang of women went all over it weeding. This 
lessened the total number of plants a go<^d deal, but the treatment 
was identical for the whole field By May I2th it was possible to 
start making a count. A frame of light wood one yard square, 
sufficiently rigid at the comers to remain true, was used, in the 
count. From May 12th weekly counts were taken of the number 
of healthy plants and the number of smutted plants in various 
areas, taking sample square yards, — see Table. 

In all some thirty or forty thousand plants were counted during 
May, June and July. The results are given in percentages. It 
was apparent from the first that in these conditions the formalin 
did no harm to the germination. 
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TABLE I. 

Table of Results, showing percentage of Healthy Plants surviving 
at the dates shown. 



May 15. 1 May 32. May 29. 

1 

June $ 

June 12. 

July 19. 

Strong Solution (2^ ozs ) 

1 1 

100 80 j 78 

61 

53 

48 

Weak Solution (ij ozs ) 

100 1 85 67 

1 

39 

34 

33 

Control 

' 1 

100 , 80 70 

* 1 

36 


26 


TABLE II. 


Weight of Produce from i square yard when harvested 
September 23, 1925. 


Average of samples from plot 
treated with formalin 
Strong Solution. 

12 lbs. 5 ozs. 


Average of samples 
from Control. 
No treatment 

3 lbs. 2 ozs 


The percentage table is based on the number of healthy plants 
surviving to the end of the experiment As can be seen in the 
figures of the best set, i e. those treated with the strong solution, a 
large number are always lost. This loss is expected and is due to 
the methods of weeding, harrowing, etc Seed is sown at a high 
rate to allow for considerable loss. A further large loss is sustained 
through the action of the disease when untreated. 

There was a certain number of diseased plants, about 5 per cent , 
among the healthy plants to the very end, and these were counted 
separately It would take more than one season, and possibly a 
few years* treatment, before a thoroughly smutted field was healthy 
enough to produce no smutted plants in any given area, even if 
the area were small. 

But the most striking feature was the difference in the average 
size of the plants from the treated plots and the untreated. This 
was emphasised when the test of weighing (see Table II.) was used. 
In the field the treated area both at Chancelot and at Invercsk 
could be seen at a good distance, and stood out from the very 
sparse plants and small specimens in the rest of the field. 

Inveresk — On the 8th May a similar experiment with onions 
was started at Inveresk. The field was flat and in the open It 
had been sown in the beginning of April with onion seed and the 
strip for the experiment had been left unsown. The field was 
manured every two years with farmyard manure to the extent of 
30 tons an acre, the land getting fish manure or guano on alternate 
years Seeding was at the rate of 25 lbs an acre. 

The whole field was affected with Onion Smut, but the infec- 
tion did not appear to be quite ^ heavy as that of the Edinburgh 
field. The experiment ground was a narrow strip across the field, 
running roughly north and south, 45 inches wide and 145 yards 
long. The drills were 9 inches apart. There were five drills in 
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the experimental strip. The same methods of treatment and 
measures of formalin were used as in the other experiment and 
the same strengths were applied, viz. 2]^ ozs. per gallon and ozs. 
per gallon. A barrel of water was stationed at each end of the 
strip. 

The weather was dull and cold, and had been showery for a 
week or two before sowing. A very heavy shower fell immedi- 
ately after covering in the drill. The four weeks following the 
formalin treatment were very wet and cold with little occasional 
sunshine. Unfortunately in this experiment the final count and 
weighing were not carried out, but the trend of the experiment 
was along the same lines, and the result so far as ascertained by 
15th July was analogous to that of the experiment at Chancelot 
on leeks. The treated onions gave by 1 5th July 106 plants to the 
square yard, the untreated giving 63 plants to the square yard (on 
an average of many counts), and the same marked difference was 
noticeable in size and thriftiness. In this area the half strength, 
i.e. i\ ozs. to the gallon, gave fully as good results as the 2^ ozs. 

Costs. — The formalin used in these experiments costs 13^’. a 
gallon at the present time. Therefore if 2 ozs. a gallon were used, 
the cost of treating an acre would be about ^os, for the formalin,, 
and the cost of the additional labour of a man or boy to water the 
furrow. 

It is possible that the cost could be lowered in one or two 
ways : — 

— Inquiries are on foot to find a cheaper formalin, but 
the answer is that if there were a large demand, a formalin would 
probably be produced that would answer the purpose and be 
cheaper than the high-grade article that is all that can be easily 
obtained at present. 

Second , — Instead of the labour of a man, a contrivance is used 
in America whereby a can is fixed to the seeder, making one 
operation of sowing and disinfecting, A firm of agricultural 
implement makers could no doubt produce a simple machine of 
the sort suited to Scottish conditions. 

Third. — The increased number of plants that mature with the 
formalin treatment would allow of some lessening in the very 
heavy sowing now practised, i.e. about 18 lbs. for leeks and about 
25 lbs. for onions. 

Coaclosiona. — It is manifest from the above two sets of experi- 
ments that while formalin does not in one season eliminate Smut 
from a field where the disease has obtained a strong hold, yet the 
timely application of a stream of formalin and water in the furrows 
does in a very large degree control the disease. There remains 
some disease, but the bulk of the plants are healthy and the total 
yield is more than doubled in weight 

Summary. — Onions and leeks in the Edinburgh districts are 
sometimes attacked by Onion Smut {Vrocystis c^lce), a short 
description of which is given. Experiments on the use of formalin 
as a solution, about 2 0%, to the gallon of water, applied in the 
furrow when sowing at such a rate that i gallon covers 60 yards 
of furrows, have been carried out from April to September 1925* 
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These experiments have ^own that a practical control of tho 
disease can be obtained in this way, although a small amount of 
disease may remain. The stand is largely increased, the total 
number .of plants raised and the produce by weight is doubled. 
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SOME RESULTS AND FURTHER POINTS 
IN THE FEEDING OF DAIRY COWS. 

R. Boutflour, M Sc. 

In the Journal for April 1925 the writer dealt generally with 
the system that he advocated for the management and feeding of 
cows. In this article it is proposed to give certain results and to 
deal more fully with some of the more important factors. The 
following are some of the results obtained : — 

Herd N,K,W , — This herd was started in 1921 with ordinary 
commercial cows, mostly Friesians. 

192 1- 2. 8,500 lbs. average. 

1922- 3. 10,000 lbs. „ 

1923- 4. 1 1,600 lbs. „ 

1924- S. 12,720 lbs. 

The herd has been rationed since 1921. In the year 1922-3 
they received a maintenance ration of hay, mangolds and silage. 
In the year 1923-4 they received hay and silage, but no roots 
In 1924-5 they received hay and concentrates for maintenance, 
but no roots and no silage. 

They also had the following production ration : — 

I part decorticated ground nut cake. 

2 \ „ rice meal. 

1 „ linseed cake. 

1 „ maize gluten feed. 

2 „ palm kernel cake. 

At the present time this herd, containing a total of 22 cows 
and heifers, three of which are dry, are averaging 43 lbs. of milk 
per head per day. 

Herd A.HH. Shorthorns , — This was a demonstration herd 
taken over last year never recorded ; the milk sales, however, 
were under 700 gallons per cow. This year the herd officially 
recorded averaged 10,584 lbs., 9 averaging 13,000, 15 12,000 and 
21 1 1,000 lbs. 

This herd received a maintenance ration of hay and concen- 
trates, but no roots. The production ration was the same as for 
Herd N.K.W. 
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. Jfgnl jP.M- W. Shorthorns . — ^This herd has been rationed for 
two years, and last year were just short of i,ooo gallon average. 
This year, however, the average is 12,040 lbs. for the full time cows, 
and the individual yields vary from 8,1 17 to 20,826 lbs. 

The maintenance ration consisted of hay and marrow stem 
kale, 30 lbs. The highest yielding cow gave 20,040 lbs. last year and 
between the two lactations of 20,000 she was only one week dry ; 
in the two lactations she has calved inside the year and has never 
given more than 76 lbs. on any one day. 

Herd H.LL. Shorthorns . — This was a demonstration herd 
taken on last year. It had been previously officially recorded. 
The average yield in the years 1923-4 and 1924-5 were 6,^6 
and 10,232 lbs respectively. They received a maintenance ration 
of hay, concentrates and 1 5 lbs. roots. 

The foregoing figures are enough to illustrate what can be done 
with Oldinary commercial cows, and indicate that the present milk 
recording figures are not indicators of the potential output of cows, 
but rather that they are the indication only of the degree of 
management the cows are subjected to. 

In the foregoing herds over 60 per cent, of the cows have 
yielded over 10,000 lbs , and those over the 10,000 have yielded an 
average over 12,000. These yields are obtained by systematic 
management and feeding with the aim in view of keeping the 
animals fit and in good condition, quite different from the 
condition of flabby fatness so often mistaken for fitness. 

r. The management commences six weeks previous to calving 
with fitness as the aim in view. An account of the method was 
given in the pietious aiticle. 

2. After calving, high yields are anticipated, and feeding is 
carried out slightly in excess of the yield (as compared with allow- 
ing feed to follow yieldl, and the lesults justify this method A 
large percentage of cows will only give high yields when well fed, 
and would never attain their maximum daily output if the feeding 
follow'ed the yield. The increases have been obtained initially 
by preparation for calving, and the anticipation of high yields in 
the eai ly part of the lactation period. When this object has been 
attained, the next point is to maintain this output for as long as 
possible during the lactation period ; a large percentage actually 
attain their maximum some eight weeks after calving, keep up 
this production for some weeks, and then the yields fall gradually 
as the lactation period advances. 

In the writer’s opinion, a point which must be consider^ is 
the control of bulk of food fed per day as well as the quantity of 
food given at any one feed ; further, this bulk may be of several 
types;— (i) total dry matter per day; (2) total bulk apart fiom 
dry matter. * 

The total dry matter per day and bulk of food must be 
sufficient to satisfy the animals’ ^ppetite and allow the digestive 
oi^ans to work efficiently, but' roust not overtax the system. 
This point hasi possibly been overlooked by too many stock feed^ 
in the past when dealing with heavy yielding cows or even potential 
heavy yielders. The feeders, being anxious to supply the animals 
widi plenty of nourishment, have coaxed them to overgoJige by 
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feeding liberally on pulped roots, bay and straw diaff mixed wi& 
meals, followed by hay ad lib, for all covts; the heavy producoa 
received an extra feed of cake and meal in addition. 

The writer is quite unable to agree with this method of feeding, 
beceuise the stomach capacity of the cow does not increase in size 
in direct proportion to the milk yield. The stomach capacity is 
fairly constant, and the concentrated and bulk feed must not 
exceed 32 lbs. calculated as dry food for ii cwt. cows if full 
efficiency is to be maintained, and for the average heifer of about 
8-9 cwt. live weights 26 lbs. total dry matter appears ample. 

Some heavy producers are fed a bulky maintenance ration 
which occupies about three-quarters of the stomach capacity, 
followed by cakes and meals, or still worse, liberal feeding of 
chaffed straw and roots ; later the concentrates are thrown in to 
induce the cattle to clear up the food and lick out mangers ; this 
again is followed by palatable hay, which induces the cow to 
further efforts in competition with her neighbours. The following 
examples will demonstrate this point : — 

(i ) 7 lbs. hay i 

14 lbs. oat straw /• 24 lbs. total dry matter. 

56 lbs. roots j 


This gives a maintenance ration for a cow of about ii cwt. 
and is three-quarters of her full stomach capacity 

Now attempt to feed this animal a comparatively concentrated 
production ration at 3J lbs. per gallon of milk, and assume this is 
only 3 lbs. dry matter extra per gallon. 

The following is the result : — 

24 lbs dry matter maintenance. 


27 

)> 

ii 

ii 

+ 1 gallon Limit of 9 cwt heifer. 

30 

J) 

a 

ii 

+ 2 gallons. 

33 

)1 

a 

ii 

+ 3 „ Limit of 1 1 cwt cow. 

36 

>1 

ii 

ii 

+4 »» 

39 

ii 

ii 

ii 

+ 5 » 

42 

a 

a 

ii 

+6 „ 


Can one expect high yields from this method of feeding ? 



Dt£, Prot 

starch Eq 

Total Dfy 
Mailer, 

) 10 lbs. hay . . 

... 0*4 

3-2 

8-5 

10 lbs. straw 

0 I 

1-9 

85 

50 lbs. roots 

0*3 

375 

60 

lbs, decorticated 

ground 


nut cake . . 

... 0*5 

0-94 

ri 


1*3 

979 

24- 1 


This ration may be sufficient for maintenance and one gallon, 
but ^ain when production rations are added the following results, 
with 3| lbs. per gallon concentrates : — 

24 lbs. maintenance i gallon.* 

2 gallons. Limit of heifer’s rapacity. 

3 t> 

4 „ Limit of 1 1 cwt. cow’s capacity. 

5 « 


27 

3CT 

33 

36 


>» 

»> 

»» 


ff 


72 



44|«63 asstrLts in the ebeding op dairv cows. 


Hare also the ration needs alteration for heifers yielding over 
a gallons daily, and small cows over 3 gallons daily and 1 1 cwt 
cows Over 4 gallons daily. 


Dig, Prot Starch Eq, 
(3.) 20 lbs. hay o 8 6-4 


Total Dry 
Matter. 

17 maintenance ration. 


Using concentrates at 3 J lbs. per gallon — 3 lbs. total dry matter 
approximately. 


17 lbs. total dry matter. 
20 f) 

23 »i >» »i 

« » »» 

29 >» i> » 

3 ^ » » »> 

35 >» » »» 


1 gallon. 

2 gallons. 

3 „ Limit of heifer’s capacity. 

A >1 

5 „ Limit of 1 1 cwt. cow’s capacity. 


In this case one has a rather more satisfactory state of affairs, 
but again high yielders, both heifers and cows, need further con- 
centration of their ration, and this is most simply effected by 
replacing 2^ lbs. hay by i lb. of production ration or using con- 
centrates for maintenance : — 

4 gallon heifer — 

Maintenance 13 lbs hay ... lU lbs. 

2 lbs. concentrates 1 

Production 14 lbs. concentrates j ^ 


25 J lbs. total dry matter. 

5 gallon heifer — 

Maintenance 8 lbs, hay J 

4 lbs. concentrates >26 lbs. total dry matter. 
Production 17^ lbs. concentrates j 

Concentration of ration for heavy yielding cows of 1 1 cwts. live 
weight : — 

5 gallon cow — 

Maintenance 20 lbs. hay 17 lbs. 

Production 17J lbs. concentrates is^lbs. 


6 


gallon cow — 
Maintenance 


Production 


32i lbs. total dry matter. 


13 lbs. hay ... nibs. 

3 lbs. concentrates 
21 lbs. concentrates j 


32 lbs, to tal dry matter,' • 

7 gallon cow — 

Maintenance 8 lbs. hay ^ 

5 lbs. concentrates h33j lbs. total dry matter. 
Production 24J lbs. concentrates ) 

Here again one reaches the limit of maintenance concentration, 
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and further concentration of the production ration is necessary to 
reduce dry matter. 

Supplementary ration for the last gallon from heifers and i to 
2 gallons from cows producing heavily. 

1 ^ lbs. raw linseed meal \ 

I lb. meat meal I2I lbs. per gallon. 

I lb. maize gluten feed J 

It is quite obvious that if foods such as bran, 5| lbs. per gallon^ 
sharps or brewers* dried grains, 4| lbs. per gallon, are fed for pro- 
duction, the dry matter capacity will be reached at considerably 
lower yields than those mentioned above ; further concentrates for 
production must be laxative when fed in the quantities stated. 

It is important to remember that it is necessary not only to 
keep down bulk per day, but also bulk per meal, and three times 
feeding of concentrates, each feed followed by one-third of the hay, 
is generally recommended, but in the case of high yielding cows, 
i.e. over 6 galls., it is necessary to increase the feeds to four 
per day. 

The writer is of the opinion that foods containing a large per- 
centage of water of vegetation if fed in excess retard digestion 
and are therefore not desirable 

Milking — For high yields twice-a»day milking is inefficient, as 
it is difficult to keep animals at a steady yield and they seldom 
reach their maximum ; whereas with three times milking, cows 
continue to rise longer after calving, reach a considerable higher 
maximum, and the rate of fall is reduced by more than 50 per 
cent 

Very surprising results are obtained when three times milking 
is adopted , very often cows which do comparatively badly under 
twice milking have been some of the best cows in the dairy when 
three times milked 

Summer Feeding. — For rationing cows in summer the following 
is recommended • — 

Good grass will provide sufficient nutriment for maintenance 
and production of the first thiee gallons of milk. {Note , — If the 
daily yield exceeds five gallons, then assess the value of the grass 
at maintenance and the first gallon onl}'.) 

A ration of concentrates, similar to winter rations, should be 
fed for every gallon over three. As the season advances a tendency 
to fall off in yield will be experienced , the productive value of the 
grass must be reduced at once, till at the end of June the grass 
allowance has been reduced to two gallons and concentrates fed 
for all gallons over two. 

From the end of July add to the grass to produce the first two 
gallons of milk i lb. of decor|icated cotton or ground nut cake, 
increase this to 2 lbs. duting* August and 3 lbs. during 
September, continuing to fe<sd a production ration for all gallons 
over two. In October feed for all gallons with a winter ration, as 
during this month it is imp^unt to get the cattle fit for the winter. 
On IK) account allow fresh calved cows to gorge themselves at this 
time of the year with a long bait of fall grass. Palm kernel cake, 
kibbled large and with the dust sifted out, is an excellent summer 
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Ibod ; it fs a balanced ration, and should be fed at the rate of 
lbs, to the gallon of milk. 


Sumnter Feeding Calendar. 


Month, 


Milk Yield 


I gall. 

2 galls. 

3 galls. 

4 galls. 

5 galls. 

May and Juju. 

Lbs. 

Lbs 

Lbs. 

Lbs 

Lbs 

Balanced ration 

••• 

... 

... 

3i 

7 

Early July. 

Balanced ration 

••• 

... 


7 

loj 

Late July, 





loj 

I 

Balanced ration 

... 

... 


7 

Decorticated cotton cake 


I 

1 

I 

August, 





loi 

Balanced ration 

1 


7 

Decoi Heated cotton cake 

... 

2 

2 

2 

2 

September. 



3i 


lOj 

Balanced ration 


I ... 

7 

Decot ticated cotton cake 

... 

‘ 3 

3 

3 

3 

October, 






Balanced ration 

3i 

7 

loi 

14 

i7i 


JVo/e , — Decorticated ground nut cake may be used instead of def 01 ticatcd 

cotton cake 


The housing of the cows during the heat of the day for three or 
four hours, and the feeding of the concentrates whilst indoors at 
this time, is strongly advocated. This prevents over-gorging with 
grass and allows a fuller digestion of the concentrated food given , 
the cows are also given a respite from the heat of the sun and are 
not worried by flies 

There are plenty of potential i,oco gallon cows in the countrj% 
and very large numbers of herds which can average 1,000 gallons 
or over. All that is required to discover these is a commonsense 
system of feeding as advocated above, blended with keenness and 
enthusiasm. 

EXPERIMENTS CONDUCTED IN THE 
MATING OF QUEEN BEES. 

J. Tinsley, F.ES., 

TAe West of Scotland AgricttUural College. 

The question of the relationship of the queen to the drones in 
her own hive has been the subject of experiments conducted over 
a period of three years with a view to the solution of the problem 
of pure mating, and the consequent possibility of more rapid 
improvement in the breeds of bees, 
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It has been an acceptsed fact by practically ail writers of 
literature on bees that the queen bee is never mated with a drone 
from her own hive, but always with one from another colony# 
This statement is all the more remarkable as, so far as we know^ 
no previous research work has been conducted to substantiate it. 

It is well known to all beekeepers that mating takes place in 
mid air, and that only one drone is necessary, after which no 
further mating is required, the queen being capable, under normal 
conditions, of depositing eggs to populate the hive with her 
progeny to the end of her life. It is probable that this aspect of 
copulation has seized the imagination of writers and sustained the 
assumption that Nature has ordained this method to prevent 
inbreeding. We are told that only the swiftest and strongest 
drones can catch the queen during her mating flight, while other 
authorities have contended, without any proof, that at the mating 
season drones are in large numbers in mid air waiting for young 
queens to appear. Our experience does not agree with this latter 
statement Other writers contend that the drone is built chiefly 
for flying long distances, but our experience is that the dione 
rarely ventures very far away from his own domicile. 

Our experimental work has been cairied out chiefly with the 
aid of observation hives holding two to three standard combs, 
and of the character of those usually exhibited at Honey 
Exhibitions The glasses were so arranged that the movements 
of the bees could be observed at all times without difficulty. Six 
of these observation hives were in regular use throughout the year, 
and were exhibited at the Highland and Agricultural Show at 
Glasgow this summer. British, Dutch, Austrian, Italian and 
Golden Italian strains were used. 

Each hive was stocked with worker bees, worker brood, drones, 
drone brood and fertile queen taken from normal colonies. After 
forming this nucleus of a colony a period of a week was allowed 
for the bees to settle down and get accustomed to their new home 
and surroundings. A little food was given. Exits were cut from 
the lecture room to permit of easy passage for the bees from their 
hive to the open air, and the inmates were allowed to work as a 
normal colony. The glass sides, which consisted of double thick- 
nesses of glass, did not appear in any way to affect the work of the 
bees Queens were removed at intervals. Some of the hives were 
then given queen cells on the point of hatching, others allowed to- 
rear their own queens, while in other cases virgin queens were 
introduced. 

The following illustration is typical of the majority of olir 
experiments. 

The queen was removed from what we will call No. i Observa- 
tion Hive, consisting of pure Dutch bees, and a ripe queen cell taken 
from another pure Dutch stock was introduced, allowing of course 
the usual 48 hours to elapse before Introduction. The virgin queen* 
duly hatched and was accepted bv the colony. Curiously enough 
this event produced no unusual excitement in the hive; the 
inmates displayed little or no interest in an event which to us 
seems fraught with importance. The virgin queen at birth is 
wonderfully active and virile. Her food, we noticed, consisted of 
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faon^ taken by herself from the honey cells. We found in the 
majority of cases that usually two days from birth the virgin 
queen> if the weather was suitable, would leave the hive for a short 
^ht, and again the following day, while in some cases we have 
observed three flights before the actual mating trip. The average 
period of these trips was from two to three minutes, and they were 
invariably taken towards the middle of the day. We have, 
however, occasionally seen these flights as late as four o’clock in 
the afternoon. 

This action on the part of the virgin queen may be in the 
nature of a cleansing flight, or to develop the wing muscles, or 
possibly to familiarise herself with the surroundings, and enable 
her to mark heV hive previous to the mating trip. The drones in 
the hive took no apparent interest in these proceedings, even when 
the virgin queen returned. In one instance we observed the 
worlccrs very loath to allow the virgin queen to return to the hive, 
why we could not tell, but it is interesting to relate that a week 
later the virgin queen was missing. The workers during the 
virgin queen’s absence exhibited no sign of queenlessness, and 
while she was in the hive no apparent interest was manifested in 
her. She seems to be constantly on the move walking from comb 
to comb. 

To return to the ca^^e under notice. Six days from the birth 
of the queen we found the hive in a highly excited state. Two 
flights had already been made on the two previous days, but it was 
now evident that the actual mating flight was about to take place. 
The weather was fine and warm. At 12 o’clock we noticed the 
virgin queen hurrjdng towards the entrance. The drones in this 
colony were evidently aware of the virgin queen’s intention. Some 
of them were already on the wing while others were on the alight- 
ing board. Attention was at once paid to the other observation 
hives to discover if any excitement prevailed in them, or if in 
any way some system of intercommunication bearing on this event 
existed among them. In the remaining five observation hives 
headed with virgin queens, and with workers and drones, normal 
conditions prevailed with not a drone flying, although the whole 
were in the same room and separated by a few feet only. With 
the assistance of the students and members of staff a watch was 
kept at the entrances of the colonies in the apiary. This apiary 
consists of fifty full stocks of bees in W.B.C. hives, and the bees 
were at the time busy with the storing of honey. These colonies 
are situated immediately in front of the observation hives, the 
front row in fact being only three or four yards away. Not a 
drone could be observed either flying or in front of the hive 
entrances during the period that the virgin queen from the 
observation hive was on her mating trip. In all the established 
colonies nothing but normal conditions were observed. Our^ 
observations both in this and many other cases we tried convinced 
us that the mating of the virgin queen from one hive has no 
bearing on another, and we can dismiss the theory of any scent 
connection entirely. The virgin queen returned in three minutes 
exactly with the drone appendage attached to her abdomen. 
Two days following her mating trip she deposited her first eggs. 
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Later on we were able to tell from her progeny that she had been 
mated with a drone from her own hive, a conclusion confirmed the 
following year when the hive exhibited the general characteristics 
of this race of bee 

Similar experiments were carried out with British, Austrian, 
Italian and Golden Italians, and identical results obtained. There 
were slight variations in the times of mating and the numbers of 
flights before mating, but these variations were evidently due 
usually to different climatic conditions. 

Practical Mating. — With this knowledge we then decided 
upon a further practical trial to test the possibility of mating 
queens with drones from a special colony at a cost within the 
reach of the average beekeeper. * 

For some considerable time the Beekeeping Department of 
the West of Scotland College of Agriculture has been conducting 
expel iments with the various races of bees, more particularly with 
a view to discovering the most valuable strain of bee suitable for 
the South and West of Scotland, and for this purpose many 
colonies of the native race have been purchased from all parts of 
Scotland. It was the endeavour to obtain pure mating for this 
scheme that led us to conduct the experiments contained in 
this report 

For the purpose of this experiment 25 Swiss mating boxes 
were used. Into each box a pint of Dutch worker bees was 
placed The plan adopted to obtain these bees was to “ drive a 
skep of Dutch bees over a queen excluder, thus preventing queen 
and drones passing through. The diiven bees w^ere then syiinged 
with cold watei. This prevented them from flying and facilitated 
our work in spooning them out in a mass and filling the mating 
boxes. Food in the form of sugar syrup was given and the bees 
securely fastened in with adequate ventilation. These boxes of 
bees were then placed in a cool dark shed for the night. By 
morning the bees were perfectly dry, having generated heat during 
confinement Previous to this experiment a native colony, pur- 
chased some months previously from West Argyllshire, was rearing 
queens on the cell cup principle, while another native stock 
procured from Ansaig was being used for mass production of 
drones, achieved by the liberal use of drone comb. 

As all beekeepeis are aware it is very difficult to make old 
bees stay in a new location, particularly when their old home is 
only a few yards away. It was therefore necessary to remove the 
small mating boxes some distance from the apiary. An old 
quarry some two and a half miles away was used and the bees 
transported. On arrival the entrances were opened, more food 
given, and at the same time a ripe queen cell was introduced from 
the queen rearing colony. 

The drone rearing colony was removed at the same time to 
the mating station. A liberal shaking of the combs in front of the 
mating boxes gave each a number of healthy strong males. This 
process was repeated the second day. The weather was not at all 
ideal, for mating, but notwithstanding this fact we discovered 
within a fortnight after the introduction of the ripe queen cells 
21 of the queens were mated and four missing. Later in 
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tt^ year wc were able from the progeny of the queens to prove 
ttot all had been pure mated, although within 400 yards 
of the station there was a beekeeper with six colonies of bees 
comprising Italian and Austrian strains. 

We then decided to carry out further tests in the College 
apiaries to discover the reason for the beekeepers' contention 
that queens often mated with alien drones. In a very limited 
space we have at present 1 50 colonies of bees of vai ious strains, 
including British, French, Austrian, Dutch, Italian and Golden 
Italians. 

We decided to rear a number of queens and mate them in the 
home apiaries, where the queens would have every chance of 
mating with alien drones. The observation hives were stocked 
with pure races of bees and queens, but later the queens were 
removed and ripe queen cells given In the observation hive 
containing the British race we observed Italian drones had gained 
admittance and had been accepted as permanent residents in the 
hive. We also noticed in other observation hives a casual 
stranger. This led us to make a close inspection of those nuclei 
with virgin queens, and where alien drones were noticed a record 
was made. Examination later in the season, when the young 
queens were laying, revealed that in 5 per cent, of the nuclei the 
progeny were related to the alien drones, while in the remaining 
hives pure mating had been accomplished. 

By observations in the late autumn on colonies of bees in 
possession of virgin queens we had further proof of this feature of 
mating. Such colonies continued to give sanctuary to their own 
drones, and we also found that a queenless colony would actually 
keep drones all through the winter, evidently in response to the 
instinct to preserve them for the mating of the needed queen. In 
colonies with mated queens only a few feet away all drones were 
destroyed ; if mating usually takes place with drones from another 
colony we should expect colonies with mated queens to keep 
drones for this purpose. 

Conclusion — Our experiments tend to show that provided no 
other drones aie admitted to a colony of bees the virgin queen will 
mate with her own drones, and it is therefore possible to bring about 
pure mating or the crossing of queens with any other variety of the 
same type, 

I desire to place on record my appreciation of the assistance I 
have received from my two colleagues, Mr. William Hamilton and 
Mr. James Struthers, without whose help it would have been 
impossible to conduct the experiment. 


During last spring grub was very prevalent on many farms in 
the North of Scotland. In some cases whole fields of oats after 
lea were entirely destroyed, and there were 
very few fields that were not more or less 
damaged. The pest was found to attack not 
only lea oats, but also other kinds of farm and garden crop. 

Special interest, therefore, attaches at the present time to 
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certain trials that have been carried out in the North vdik A mW 
method of combating this very destructive pest Hitherto^ jllfee 
remedial measures used by farmers have consisted of oettato 
cultural methods — chiefly heavy rolling immediately after harroiv* 
ing — and the use of good seed and stimulating manures to combat 
the pest, but even under the very best circumstances these, as 
a rule, are only partially successful Their object, it may be 
pointed out, is not directly to kill the grub but to confine its 
movements in the soil, or to produce a strong, healthy^ vigorous 
plant that will be better able to outlive the attack. 

The new method referred to, however, is designed directly to 
kill the grub itself, and, so far as the trials in the North have gone, 
the method appears to be very successful It consists in the 
application of Paris Green, a very poisonous compound of copper. 

The use of Paris Green as a method of combating the grub 
has long been used in the U.S.A., and since 1921 it has been under 
trial in the south-west of Scotland. So far as we are aware, 
however, it has never been used in the north of Scotland until 
the present season. 

The Paris Green is mixed with bran and water in the following 
proportions : 30 to 40 lb. bran, i lb. Paris Green and 2 gallons 
water, these quantities being sufficient for i acre. The material 
is applied on the surface and is not harrowed in. This application 
should be made after the oats have brairded and before there are 
any signs of the grub attacking.the crop. 

As Lead Arsenate has been used for several years at Craibstone 
as an insecticide in the garden, it was thought that it would 
perhaps serve the same purpose as the Pans Green. This material, 
used in the same proportions as the Paris Green, was applied to 
an acre of lea oats where grub were seen in very large numbers. 
The material, however, had no effect whatsoever on the crop, a 
close examination of the whole field failing to discover a sin^de 
dead grub. 

Several former students of the Agricultural College carried 
out trials with the Paris Green, and in almost every case they 
found it to be very effective. One of the experimenters reported 
that he treated 3 acres of a field of lea oats on the 7th of May, 
and left 3 acres alongside untreated. At the time the materials 
were applied the grub had just begun to attack the crop. Within 
five days he noticed a very marked difference between the treated 
area and the untreated, and then on the 14th May he applied the 
material to the 3 acres untreated on the 7th May, with the 
exception of a small square which he left in the centre. The 
second 3 acres had been by this time slightly thinned out, but 
they improved enormously within three days after the application 
had been made, and by the ist of June gave every evidence of 
turning out a good crop. The small square, however, that had 
not received any application at all, was by this time almost 
entirely bare, only a plant here and there being seen* So marked 
was the effect of the treatment that, during the summer, any little 
spot that had been missed in the sowing stood out very distinctly. 
He had no difficulty in gathering any number of dead grub within 
two or three days after the application of the Paris Green was made. 
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Fears have been expressed by some that the application of 
this deadly poison on the surface of the soil might be deadly to 
poultry, either by the poultry eating poisoned bran or by eating 
dead grub. Enquiry on this point was made of all the experi- 
menters, and several of theirt reported that, although their poultry 
were going regularly every day to the treated fields, there was no 
atgn of their coming to any harm. 

In one case, w&re a field had been planted out with straw- 
berries the previous year, considerable damage was done to them 
by grub. During the third week of May an application of Paris 
Green was made in the same way as to oats, and the treatment 
was equally effective, many dead grubs having been found. 


The following article is the substance of an address delivered 
at a meeting of Poultry Instructresses at Aberdeen, in October 

The Marketing by Mr. D. S. Carmichael, of Thos. 

Howden, Ltd. 

**** Before the position of Scotland in the 

distribution side of the egg industry is considered, it is interesting 
to look at the methods adopted by other countries to meet their 
partic4ilar requirements 

Denmark, which is mainly dependent for its existence on its 
exports of butter, eggs and bacon, has an excellent system of 
marketing its eggs. Its products command the highest prices on 
the British market, and the public know that a ticket in the shop 
with “ Danish Eggs,** Danish Bacon,” or “ Danish Butter ” on it 
stands for quality. Denmark has reached this standard because 
the Government educates the peasant farmers to take an intelligent 
interest and pride in their produce, and from time to time intro- 
duces legislation to assist the industries mentioned. I have been 
told that in the small villages the minister and schoolmaster assist 
the Government by impressing upon these peasant farmers the 
need for producing nothing but the best, as Britain is their best 
•customer, and the export of inferior goods to Britain would result 
in the loss of their livelihood. 


The position that Denmark holds to-day in the market for eggs 
is to my mind attributable to the fact that the eggs are bought 
from the farmer by weight at so many ores per pound, not as in 
this country at so much per dozen. The Danish system naturally 
rewards the individual who supplies the largest eggs, and this has 
practically eliminated the small egpg except at certain seasons of 
the year. Over 20 years ago Danish eggs weighed about 14I to 
15 lbs. per 10 dozen , to-day mostly 15J to 17 lbs. or even 18 lbs. 
are the weights of the eggs exported. 

On the 1st of August this year a Bill was introduced in the 
Danish Parliament dealing with the export of eggs. The principal 
points in the Bill were that all eggs must be shipped weekly and 
must be graded and weighed to standard weights, viz. 13 lbs, 
14 lbs., isf lbs , which is the best commercial size, and 17 lbs. and 
18 lt3^. per 10 dozen. Eggs must weigh these weights which are 
stamped on the cases. They are classified into two grades of 
quaUty--r^lst and and assortment All exporters must receive a 
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license from the Government and keep authorised b6oks regarding 
all their exports. For infringement of the conditions of export 
the license-holder can be fined 20 kroners to 2,000 kroners, and in 
cases of repetition the license can be cancelled. 

This Bill is doubtless the result of representations made by 
importers in this country to the Danish Government last year 
regarding the quality of eggs then being exported. The principal 
shippers in Denmark were holding up the eggs for speculation 
till the quality had deteriorated very greatly. This new Bill has 
stopped this speculation and we are now getting eggs from 
Denmark of perfect quality, which will naturally increase the 
demand for Danish eggs. 

That the Danish Government are drastically carrying out their 
new regulations is demonstrated by the following incident One 
of our shippers wrote us that on one occasion when the Govern- 
ment Inspector called at his premises he had some eggs about a 
week old, and because they had not been shipped, he made him 
classify all his eggs sent that week as ‘‘second assortment.” 

Ireland has also improved her marketing conditions. The 
North of Ireland has made rapid strides within these last two 
years by drastic legislation, and is now shipping eggs to this 
country of practically perfect quality. 

Eggs must be packed in cases recommended by the Govern- 
ment ; they must be graded and sold by weight; no dirty eggs 
to be packed ; no duck eggs mixed with hens^ eggs ; cold storage 
eggs must be branded “ cold storage ” and pickled eggs branded 
“pickled eggs” on the cases ; all exporters must have a license to 
export and their premises must also be licensed as suitable^ 

After 1st May each year all eggs must be tested by the single 
light test Any fanner offering for sale bad eggs in any of the 
markets is subject to a fine of ;^20 per bad egg. The first pro- 
secution under the Act concerned a farmer who offered 33 eggs 
in the market unfit for human food. He was fined although 
it was pointed out to him that he could have been fined £660. 

This legislation has had the desired effect upon the farmers 
and now bad eggs are almost unknown. If importers should 
receive any such, the circumstances have only to be reported to 
the Ministry of Agriculture and on a repetition of the offence the 
shipper would lose his license. 

I was asked to judge the packing and grading of eggs by the 
North of Ireland Government these last two years at Belfast and 
marks were given for the following points : — , 


External appearance of case ... ... ... 5 

Finish of package with re^^ard to safety in transit 5 

Attraclivent^ss and style in packing la 

Compactness 5 

Freedom from breakages 15 

Freshness ' 20 

Cleanliness ... ... ... ... ... 20 

Uniformity of size 20 


100 
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This last year the winner received 99I marks, the second having 
99, the third gSf and the fourth 97, while six competitors were 
equal with 96|« These marks shewed the high standard that had 
been reached in the short space of two years, the whole export 
being revolutionised. 

In Ulster in June 1924 there were altogether 7,ooo,ocx) head of 
poultry or 276 per 100 acres of cultivated land, compared with 133 
per 100 acres in England and Wales and 90 in Scotland. The 
exports from Northern Ireland amounted in value to 2,183,635 
in 1924, and from ist January to ist July 1925 they amounted to 
1,936,690, so that the value of exports in 1925 will be consider- 
ably more than that of 1924, 

The three points they are concentrating on are freshness, cleanli- 
ness and size. They regret now that buying by weight was a 
provision not included in their last Bill. This, however, is bound 
to come, as it is the only way to reward the careful producer. 
Merchants are asking for this measure. 

Free State Ireland also introduced legislation on the ist August 
1925 dealing with the marketing of eggs, and there has been a 
marked improvement since in their eggs. 

Canada and America have also legislation dealing with their 
egg trade both for home consumption and export. Their eggs 
are graded into four classes : specials, extras, firsts and seconds. 
It is of interest to know that the value of the egg and poultry crop 
of America two years ago was worth one and a half times their 
wheat crop. The consumption of eggs in Canada and the United 
States is about 207 per head, whereas the consumption of eggs in 
Britain in 1913 was 120 per head and in 1920 it fell to 93 per 
head. I have no record of what it is to-day. If we could increase 
our consumption of eggs in this country to 150 per head we would 
require 5682 millions of eggs, which would require about 18,000,000 
more hens in Britain. 

Nearly all exporting countries grade their eggs in different 
manners, and at the present moment there are 24 different 
countries exporting eggs to this country. In 1924 the total value 
of eggs imported into this country was 5,504,3 14, Denmark 
being the chief importer with a total of ;^S,495,772. 

The countries who have made most progress are those whose 
governments have introduced legislation to improve the marketing 
of their egg production. 

In Scotland the problem of improving methods of distribution 
is a difficult one. At present nearly all eggs are collected from 
the producer through merchants, who in many cases give goods 
in exchange for eggs and who are not interested in the improve- 
ment of the standard of the eggs. Under this system the careless 
producer gets the same price as the careful producer, who is proud 
of his or her produce ; consequently there is no incentive to go on 
improving their eggs. The careless hen-wife may be a far better 
customer than the other, and the merchant gives her an equal 
price in order to get her custom. A few producers are more 
fortunate than others in being near large towms, where they get a 
few cases sold at special prices to private houses, hotels, etc., but 
this trade is a limited one, as the big consumers of eggs are the 
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working class and middle class people, many of whom would 
never see an egg if it were not for the large imports of the cheaper 
class of eggs from countries such as Poland and Russia* 

Good results might be obtained from the holding of competitions 
at agricultural shows. In such competitions the points to con- 
centrate on are size, freshness and cleanliness. Legislation, 
however, is required, and in it the following matters should be 
dealt with : — 

1. Buying eggs by weight. 

2. No dirty eggs to be offered for sale. 

3. Fi.'.e for offering bad eggs for sale ; this should apply 
to producer, collector, egg merchant and grocer. 

4. Cases to be standardised. 

5. Cold storage eggs and pickled eggs to be marked as 
such. Heavy penalty for mixing cold stores with new laids. 

6. Home eggs all to be stamped. Stamps to be sold to 
producers by Board of Agriculture. 

7. All producers, collectors and egg merchants to be licensed. 

8. Railway Companies to give special attention to 
handling of eggs ; special rates* at Company’s risk. 

A Committee might be got together from different parts of 
the country con'iisting of producers, collectors, wholesale merchants 
and grocers to consider the necessary legislation to be adopted 
which would at the same time piotect both the producer and the 
consumer and would apply to all sections of the trade. 


Not^s from 
Oraibstone. 


Earliness of Ripening in Oats , — Over a considerable part of the 
area served by the North of Scotland College of Agriculture, 
earliness of ripening of the oat crop is possibly 
of much greater value than any other property, 
and, therefore, during the past few years in 
connection with oat experiments, particular attention has been 
directed to the many factors on which this earliness of ripening 
depends It is well known of course that there are great differences 
between different vaneties as regards the length of period of growth 
and the date of ripening, even wheie they are all sown at the same 
time and under the same conditions as regards soil and manuring. 
It has generally been found that the following varieties are 
markedly early, viz. : — Orion, President, Dala, Carton's Early, 
Superb, Captain a d Yielder. The first two are black oats and 
the others white. The ordinary strains of Potato and Sandy are 
generally considerably later than those mentioned, but there has 
lately been under trial here two strains of Potato — Tersets and 
Utility — and a .\ew Sandy brought out by Mr. Runciman of 
Castleton, all of uhich have been from seven to ten days earlier 
than the ordinary strains 

But eailiness is not entirely a fixed property of any single 
variety. The date of ripening of any single variety may vary very 
much with the c mditiotis of the soil, season, etc. For example, it 
has been noted that in early seasons there is not so much 
difference between the date of ripening of varieties that are 
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gener^ly considered to differ very much in this respect. On the 
other band, in late seasons there has always been found to be a 
much greater difference between them. Also, in an early season 
therein ripens more uniformly than in a late season. 

The time of sowing has also a very considerable effect on the 
date of ripening. It may be taken generally that early sowing 
means early ripening, but varieties differ very much from each 
other in this respect. For example, it has been noted here that 
while early sown Potato oats ripen about a week or ten days 
earlier than early sown Victory, the Potato oats on the other 
hand, when sown late, are usually quite as late or even later than 
Victory sown at the same time. It this connection it has also 
been noted that when early sown the grain ripens uniformly^ 
whereas late sown contains a considerable number of “greens,*" 
whicn reduces the quality and also the bushel weight. 

There is often a drawback, however, in sowing early after lea 
in that the crop is liable to be attacked by grub. Nowadays, 
however, the use of i lb. of Paris Green, about 30 lbs. Bran and 
2 gallons»of water per acre, just when the plants are brairding, or 
soon after, has been found to be an effective preventive. 

Thickness of seeding also has been found to have a marked 
effect upon the date of ripening, the thick sowing having been 
earlier than the thin sowing. A diminution of 25 per cent, in the 
seed has been found to lead to the crops ripening about a week 
later, the difference being more marked in a late than in an early 
season. 

As regards manuring, the no manure plots have always been 
considerably later than those receiving artificial manures. Where 
Nitrate of Soda and Sulphate of Ammonia or other nitrogenous 
manures have been included the crop is usually considerably 
earlier than the no nitrogen plot, provided always that these materials 
have not been used in excess. The best results as regards 
earliness have invariably been got where a complete manure has 
been applied, and in this connection Superphosphate has always 
been found considerably superior to any other form of phosphatic 
manure. No doubt the effect of the manure is in giving the plant 
an early stait, and this with any particular variety has a markedly 
beneficial effect upon the earliness of ripening. This must not be 
taken, however, to mean that an early brairding variety necessarily 
ripens early Indeed, there have been some very marked exceptions 
to this rule. For example, Yielder has been found to be one of 
the slowest of all varieties under test to braird and yet it is one of 
the earliest ripening varieties Marked differences have always 
been noted amongst different varieties as to the length of period 
necessary for ripening after the plants have come intd ear. The 
following Table gives rather interesting results with 5 varieties in 
this respect. 

In Ear, Ripe, 


Sandy 

Victory 

Potato 

Crown 

Superb 


24th July. 
20th „ 
26th „ 
22nd „ 
tSth „ 
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2nd September. 
9th 


2nd „ 
9th 

26th August. 
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It will be noted here that in the case of Sandy there was a 
period of 41 days between coming into ear and ripenings whereas 
in the case of Victory there was an interval of 52 days. A variety, 
therefore, that comes into ear comparatively early may not 
necessarily be an early ripening variety. 

As a result of these observations it has been concluded that, 
apart from the selection of a variety, whicli is a very important 
jxjint, early sowing, liberal manuring with a complete manure, and 
thick seeding will generally have a marked beneficial effect on the 
carliness of the crop* 


Calcium cyanide as a commercial proposition has recently 
been placed on the market in Britain. The material is manu- 
i. Tk i.1 factured at Niagara Fails by the American 
^ n» Si Company of New York. It i. 

Cyanide largely used in America for fumigating green- 

houses, bushes and trees and for destroying 
vermin such as gophers, prairie dogs and wood • chucks. The 
toxic agent is hydrocyanic acid gas, which is given off by the 
cyanide when in contact with moisture in the air or in the ground. 
On no account should it be used in any inhabited building or 
enclosed space, and in greenhouses it must be handled with the 
utmost precaution and only by an expert. 

Experiments have been made to discover the best method 
of applying cyanide and to test its efficacy for the destruction of 
rats. One tablespoonful in flake form placed well inside each 
burrow, the entrance to which has then been closed, has proved 
very effective. Twenty-four hours later few of the holes had been 
opened from the inside, and those few had probably been opened 
by rats which were in a part of the burrow to which the gas had 
not penetrated. 

By closing lightly in the evening all the rat holes in a burrow 
and next morning placing cyanide only in tho.se holes which have 
been opened, a considerable saving in the expenditure of the 
material can be effected. A tin containing 5 lbs. is sufficient to kill 
all the vermin in a burrow with approximately 50 openings, provided 
that the unused holes and bolt holes have been closed pieviously. 

Calcium C3'anide in the form of dust can be blown through a 
burrow by a .suitable machine which costs 355. This method has 
not been thoroughly tested yet, but it is effective. 

There is one unexpected result of the effect of this gas on rats 
compared with the effect produced by sulphur dioxide or chlorine. 
Rats which escape from the burrows after being gassed with either 
of the latter gases almost invariably die of congestion of the lungs, 
but, though hydrocyanic acid gas is far more deadly than sulphur 
dioxide or chlorine, those rats affected by it which rush out of the 
holes and lie in the open, apparently moribund, recover completely 
in a short time 


It is therefore advisaWfe to force an ample amount of cyanide 
through the burrow and also to prevent rats escaping into the 
open. This latter end should not be achieved by the simple 
process of closing all the exits, as this prevents the gas from 
circulating freely, and probably pockets are formed, where there is no 
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tethal gas At all, and where several rats may remain unaffected. 
The opeirlftg should either be netted or have tins, with the lid 
removed and a hole punched in the base, placed in them. If 
sufficient assistance is available it is unnecessary to net or place 
tins in the openings, but dogs must not be allowed to sniff at any 
hole in case they receive a fatal dose of the gas. 

Calcium cyanide can be obtained In 5 lbs. and 25 lbs. hermeti- 
cally scaled tins To local authorities the cost is 2 s. and is, yd. 
per pound respectively. The public can obtain the material at a 
slightly higher cost only through a chemist. 

A tin containing 5 lbs. is the most convenient to use. 


This Year Book, which is published by the International Institute 
of Agriculture, gives a most comprehensive survey of world 
agriculture, together with statistics of inter- 
Year , national trade in agricultural produce. The 

volume contains a series of tables relating 
Statistics, 1924 - 25 . population of 219 different 

countries and territories, followed by statistics of production and 
yield, the numbers of live stock, the supplies and prices of 
fertilisers, the prices of various agricultural pioducts, ocean rates 
of freight and exchange rates. Section II. of this edition, which 
deals with the apportionment of areas, agricultural production and 
numbers of live stock in various countries, is more detailed than in 
previous years, and has been considerably enlarged. The Year 
Book may be purchased from the Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, London, S W i, price Ss, 


Guide to Current 
Official Statistics, 
Volume III. 

publications of the 
spending volumes 


This publication has now established itself as an indispensable 
guide to the matters with which it deals, as is shown by the large 
sales of Volumes I. and II, which were 
noticed in the JOURNAL at the time of their 
appearance (see the issues of January 1924 
and January 1925). The new volume includes 
year 1924, with notes of the issue of corre- 
in 1925, and also includes a selection of other 
important publications that appeared in 1925 up to the date when 
the Guide went to press. The plan is the same as that ol Volume 
II , in which certain improvements were made on Volume I. The 
first section consists of a subject index of 172 pages, with numerous 
cross-references, while the second section of 57 pages contains a 
list of publications, each with a serial number, which is used 
throughout the first section as a reference. A new feature is the 
inclusion of the publications of the Government Dejjartments of 
Northern Ireland. The Appendix to Volume 11.. giving a list of 
the more important statistical publications issued between igoo 
and 1922, is not reproduced, but it is considered that a similar 
Appendix brought up to date may usefully be incorporated from 
time to time with future issues. Copies of the new volume may 
be obtained from H.M Stationery Office, 120 George Street, 
Edinburgh, either directly or through any bookseller, price is. net, 
or by post is. s^d. 
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The following statement regarding the 
produce of crops for 1925 was issued on 
30th November: — 

Preliminary Statement showing the Estimated Total PRODUCE 
and Yield per Acre of Wheat, Barley, Oats, Beans, Hay, 
Potatoes and Roots in Scotland in the Year 1925, with 
Comparisons for 1924, and the Average Yield per Acre 
of the Ten Years 1915-1924. 


Average £sti- 

Acreage. mated Yield Aver^ 

per Acre. _ 

Ten Years 

1915*1934. 




Quarters. Quarters. I ^ * ' 49»449 j Bushels Bushels Bushels. 

246,000 231,000 ) { 40*5 37*3 387 


Tom. Tons. 


730,000 683,000 


Ions, Tons 
716,000 701,000 


Cwt, Cwt. Cwt. 


Barley (including) 136,000 *29,000 f „« ) 178 171 16-9 

Bere) \\Quaiteis Quaftefs.\\ ^ ^ \\Bushels Bushels Bushels. 


38 2 36-0 35 I 


Cwt Cwt. 


716,000 701,000 f ^5 5 „*47 

Quarters. Quartets. ( ^ 5>995 955>535 \ iBushels, Bushels. 


4,812,000 4,858 coo 


Tons. Jons. 


Quartet s Quartet s. 
I3r400 I5>6 oo 


Hay from Rotation Tons Tons. 


3,000 3i5oo f , OQ ^ 7*6 


41*6 407 


Cwt. ( wt. 


Bushels. Bushtls 
3 * 5 33*5 

Civt. Cwt. 


pay from Perma- 
nent Grass 

Hay from Timothy 
Meadows 



646,000 720,000 403,097 415,322 32* 347 


148,000 152,000 109,015 109,703 27*1 277 257 


97,000 102,000 47»229 45*062 41 o 45 3 42*0 


Potatoes 


Tons. Ions 

995,000 845,000 142,155 *3^*281 7‘o 6*1 I 6*5 


Turnips and Swedes 1 6,815,000 16,752,000 I 395*9401405,693 17*2 l6‘6 


20,900 22 , 7 i 30 





* Excluding 20 acres, the produce of which was cut grass. 

The winter sowings of wheat were carried out satisfactorily, but 
at the time of the spring sowings the ground was unusually wet 
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and cold. The crop suffered no serious check during the early 
stAMS of growth, and the warm, dry and sunny weather m June 
ana July caused rapid development. Harvest began earlier than 
usual under exceptionally good conditions and was practically 
completed by the end of September. As a result of the favourable 
summer, the grain matured well and the straw was strong and 
dean. Smut was reported in one area, but speaking generally the 
crop suffered little damage from disease or insect pests. The 
sowing of barley was delayed by the wet weather. Germination 
was rather slow and irregular, and in a few districts it was necessaty 
to resow fields owing to damage by grub. Warm dry weather in 
June and July, however, greatly improved the condition of the ciop 
and growth was vigorous until checked by drought. Harvesting 
began early but was somewhat protracted owing to sliowery 
weather. The gram generally is of good quality and the yield is 
slightly above the average, but straw is shorter than usual. The 
oat crop was considerably affected by the wet cold v^eather of the 
spring months, and in May the prospects gave rise to some anxiety. 
Grub was unusually pievalent and ie«;owing became necessary on 
a rather large scale. Ihe dry warm summer, however, much 
improved the crop, and the plants generally developed satis- 
factorily. Harvest was delayed by showery weather in August 
and September, and some damage was caused by lodging and 
second growth, but in most areas the crop was ultimately secured 
in good condition. The yield varies considerably in different jjfirts 
of the country but, taking Scotland as a whole, it will be seen that 
the produce is above the average. The grain is generally of good 
quality but, as in the case of barley, straw is short. 

The planting of potatoes was carried out later than usual in 
many cases and development was at first checked by low tem- 
peratures. With the favourable summer conditions, however, the 
crop became vigorous and healthy and, owdng to the absence of 
frost, growth continued into October. The crop was unusually 
free from disease and the yield has proved to be above the average. 
The piospects for turnips were not encouraging during the earlier 
stages of growth ; the plants were slow^ in brairding and suffered 
from drought during the summer months. During the autumn, 
however, as a result of the mild and moist weather, growth was 
rapid and in most districts the yield is satisfactory. In the north- 
eastern and eastern districts “ finger-and toe has been prevalent 
to a small extent, but elsewhere the crop is practically free from 
disease. The yield of mangolds is slightly above the decennial 
average and the crop is of good quality. 

The total produce of wheat, 54,000 tons, exceeds that of last 
year by 5,000 tons, or io*2 per cent. The area under -the crop is 
less than last year by 832 acres and is the smallest recorded since 
1908 ; on the other hand the average yield per acre, 22*3 cwt, is 
greater than in 1924 by 2'5 cwt and exceeds the decennial average 
by r2 cwt. Barley, with a total produce estimated at 136,000 tons, 
shows an increase of 7,000 tons or 5*4 per cent on the previous 
year*s total. As compared with 1924 the area harvested has 
increased by 1^313 acres; the average yield per acre by weight, 
17*8 cwt,, is greater by 07 cwt. and exceeds the ten years* average 
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by 0*9 cwt, while the average yield by measure, 38*2 bushels, is 3*1 
bushels in excess of the decennial average and is the highest 
recorded since 1898. The total production of oats is shown as 

716.000 tons, an increase, as compared with the previous year, of 

1 5.000 tons or 21 per cent. ; the area under the crop has diminished 
by 29,540 acres, and with the exception of the year 1914 is the 
lowest on record. The yield per acre, 15*5 cwt, exceeds that of 
last year by o*8 cwt. and is 1*2 cwt. greater than the ten years’ 
average. The produce of beans, 3,000 tons, is $00 tons less than 
last year’s total, wliile the area under the crop, 3,409 acres, shows 
a diminution of 323 acres. The yield per acre, 17'6 cwt, is less 
than in 1924 by i*i cwt and falls short of the decennial average 
by I 5 cwt Both total produce and acreage under the crop are 
the lowest on record. 

The total produce of hay, taking all kinds together, is 891,000 
tons, being 83,000 tons, or 8'5 per cent , below the previous year’s 
tonnage. Hay from rotation grass shows a total produce of 

646.000 tons, a decrease of 74,000 tons, or 10*3 per cent. The yield 
per acre, 32*1 cwt, is less than in 1924 by 2*6 cwt. but is greater 
by ro cwt. than the decennial average. The total produce of other 
hay, which amounts to 245,000 tons or 9,000 tons less than last 
year, comprises 148000 tons from ordinary meadows and 97,000 
tons from Timothy meadows. The former has a yield of 27*1 cwt 
per acre or 06 cwt. less than in 1924, but 1*4 cwt greater than the 
decennial average, while the yield per acre of Timothy meadows, 
41*0 cwt, is 4*3 cwt less than in 1934 and is ro cwt below the 
decennial aveiage. The average yield of the two together, which 
is not shown in the table, is 3r3 cwt. or o*8 cwt in excess of the 
ten years’ average. 

The total produce of potatoes, amounting to 995,000 tons, 
shows an increase of 150,000 tons or 17*8 per cent, over that of 
last year; the area under the crop, 142,155 acres, is 3,874 acres 
greater than last year, while the yield per acre, 7*0 tons, exceeds 
last year’s yield by 0*9 ton and the decennial average by 0*5 ton. 
Tiie produce of turnips and swedes has increased by 63,000 tons or 
0*9 per cent, to 6,815,000 tons, but the area, 395,940 acres, is 9,753 
acres less than last year and is the lowest on record. The yield 
per acre, 17*2 tons, is 06 ton higher than last year and 0*5 ton 
more than the decennial average Mangolds show a total produce 
of 20,900 tons, or 1,800 tons less than the small crop of last year. 
The total produce and the area under the crop are the lowest 
recorded since the years 1895 and 1894 respectively ; the yield per 
acre, 18*7 tons, is greater than for the previous year by 1*5 ton and 
exceeds the decennial average by 0*2 ton. 

It will be observed that every crop except beans and hay from 
timothy meadows shows an increased yield per acre as compared 
with the ten years’ average in each case. 
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A STATEMENT ts printed at page 114 showing the acreages 
under certain varieties of potatoes in Scotland in 1925, as returned 
A A fc growers of one acre and over. These 

^S^5?SatS the total 

1^1925 acreage of 142,155, the dilfference being 
accounted for by the complete exclusion of 
certain districts in the Highlands and Western Islands, and by the 
exclusion of holdings on which less than one acre is grown. 

The area under First Earlies, 15,955 acres, shows a small 
increase of 216 acres as compared with 1924. Epicure has in- 
creased by 489 acres and covers 59 per cent, of the total acreage. 
Sharpe’s Express, with 2,131 acres, again comes second, and 
Eclipse third, each of these showing a moderate increase, while 
Duke of York is still fourth, but shows a decrease of 305 acres or 
18 per cent The other varieties among them cover only ys per 
cent of the total acreage. 

Second Earlies also show a small increase, the area being 
17,692 acres as compared with 17,584 in 1924. Great Scot, with 
9,167 acres, again covers more than half the total acreage, and 
British Queen, with 5,774acres, covers nearly one third. The Ally 
comes third with 754 acres, while Arran Comrade has fallen to 
the fourth place with a decrease of 287 acres. 

Maincrops, with a total acreage of 90,531, show an increase of 
3,710 actes, and account for almost all the increase in the whole 
area returned. The outstanding feature is the inciease in the area 
under Kerr’s Pink from 17,574 acres to 30,623 acres, which raises 
it from third place to an easy first. Arran Chief comes second 
with 16,175 acres, .showing a decrease of 2,763 acres ; King Edwaid 
Vlf. is third with 15,434 acres, a decrease of 3.270 acres; and 
Golden Wonder fourth with 10,560 acres, a decrease of 2,660 
acres These four varieties account for 80 per cent, of the total 
acreage Of the other varieties with more than 500 acres, Majestic 
and Field-Marshal show substantial increase.s. while Sutton’s 
Abundance, Champion, Crusader, Langworthy, Tinwald Perfection 
and Up-to-date show considerable decreases, and Arran Victory 
and Rhoderick Dhu show little change. 

The total area under immune varieties is 64,184 acres and 
that under non-immunes 58,796 acres, while unspecified varieties 
cover 1,198 acres. The respective percentages are 51 7,47*3 and 
1*0 Last year the corresponding percentages were 459, 53*3 and 
0*8, Thus for the first time immune varieties cover more than 
half the total area returned. Reference is made to the JOURNAL 
of January 1925, page 84, where an account was given of the 
•changes in the acreage of varieties that took place between 1918 
and 1924. 


The Abstract of the Agricultural Returns, printed on pp. 1 1 5- 
122, shows that the total area under crops and grass amounts to 
4,705,197 acrcs, a decrease of 10,093 acres as 
iSXSdfm? compared with 1924, the arable land having 
’ decreased by 43,757 acres, while the area 

under permanent grass is greater by 33,664 acres. The land 
under rye-grass and other rotation grasse-s and clover is less 
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by I?, 5 58 acres, the decrease in the area of other crops being thus 
31,199 acres. The cereal crops show a total area of 1,134,864 
acres, or 29,676 acres less than last year. Wheat was sown on 
48,617 acres, a diminution of 832 acres or 1*7 per cent, and is the 
smallest acreage recorded since i<>o8. The area under barley, 
which was returned as 152,921 acres, shows an increase of 1333 
acres or 0*9 per cent Oats decreased in area by 29,540 acres or 
3*1 per cent, the acreage being the smallest on record with the 
exception of the year 1914. The areas under beans and turnips 
were in each case the lowest on record, but potatoes show an 
increase of 3,874 acres or 28 per cent, as compared with the 
preceding year. The area under mangolds, 1,117 acres, was less 
than in any year since 1894, a*^d was smaller than in 1924 by 199 
acres or 15*1 per cent. Rape shows an increase of 764 acres or 
6*5 per cent., but the areas under cabbage and vetches, tares, etc., 
for fodder were practically unchanged. The acreages under sugar- 
beet and flax show noteworthy increases The area under sugar- 
beet has risen from 196 acres in 1924 to 1,493 acres this year, while 
flax was grown on 753 acres as compared with 126 acres in the 
preceding year. Cairots and onions both show diminished 
acreages, but the decreases are practically counterbalanced by the 
increase in the area returned under the heading “ Other Crops.’* 
The net decrease in the area under rotation grasses and clover is 
12,558 acres or 08 per cent, of which the area for hay accounts 
for 12,225 acres, that for pasture being slightly less than last year. 
Permanent grass shows an increase of 33,664 acres or 2 3 per cent, 
the total area being 1,475 838 acres, and the largest recorded since 
1915 ; the area cut for hay amounted to 156,244 acres, an increase 
of about ro per cent, while the area used for pasture totalled 
i»3J9»S94 acres or 2 5 per cent, greater than in 1924. The total 
area cut for hay was 559,341 acres, or 10,746 acres less than last 
year. 

The area under wheat, barley, oats and potatoes this year is, 
in round figures, 1,270000 acres, which is 25,000 acres less than 
last year, and is the lowest aggregate recorded since the statistics 
were first collected in 1866. 

The live stock returns show that the numbers of cattle and 
sheep have increased, while horses and pigs are less numerous. 
The decrease in horses is, as in past years, most noticeable in the 
‘‘unbfoken’* classes, which show a total diminution of 6,208, of 
which 5,630 are “one year and above” and 578 are “under one 
year.” Horses used for agricultural purposes have decreased by 
608, and “other horses” by 1,447 ; the total decrease for all classes 
of horses is thus 8,263 or 4*3 per cent. Cows in milk have 
decieased in number by 3,930 or r*i per cent, but this decrease 
is more than compensated for by increases in the other two classes 
of dairy cattle, cows and heifers in calf showing increases of 3,359 
and 2,534 respectively. Bulls being used for service show a slight 
diminution, but all classes of “other cattle” have increased in 
number the most noteworthy being in the total of those of “ two 
years and above,” which are more numerous than in 1924 by 21,476 
or 10*0 per cent The total number of cattle has thus increased by 
40,394 or 3*5 per cent. All clas.ses of sheep are more numerous 
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than in the preceding year, the total being greater by 232,668 or 
3*4 per cent, and the highest recorded since 19 1 1. Breeding ewes 
have increased by per cent, rams by 2,479 or 3*0 per 

cent, lambs by ttTjrSPper cent, and other sheep of one year 

and Bbovt by of 5^9 per cent. The total decrease in the 

number of pigs amounts to 44,616 or 22*4 per cent . ; the reduction 
in the case of each class is practically proportionate, sows kept 
for brea£j|inf l;^ing less by 7,853, boars by 846 and other pigs 
by 35 , 9 ^ 7 * 

The returns collected this year again include statistics of the 
acreage owned by the occupiers of the holdings and particulars 
relating to labour. These figures are not included in the printed 
abstract. 

The total area of land under crops and grass owned by 
occupiers of holdings this year amounts to 993,593 acres as com- 
pared with 950,190 acres in 1924, showing an increase of 43,403 
acres. The proportion of land returned as owned by the occupiers 
is 2I‘I per cent, while in 1914 it was 1 1 per cent 

Labour employed on 4th June (exclusive of the occupiers, their 
wives and domestic servants) totalled 122,062 as compared with 
117,342 last year, an increase of 4,720 or 4 0 per cent Of these, 
102,265 were returned as regular workers and 19,797 as casual 
workers, the former comprising 82,646 males and 19,619 women 
and girls, while the latter was made up of 10,464 males and 9,333 
women and girls 


Weather - — Throughout the month of January 1925 the weather 
was generally mild with a moderate rainfall, and cultivation pro- 
ceeded satisfactorily. During February, how- 
« ever, heavy rain fell in all districts, and farm 

Conoitions m 1 2 . considerably interiupted, but in 

March the rainfall was light and it was possible in most cases to 
overtake arrears of work. Cold weather continued during April 
and May, frequent heavy rains again delayed all seasonal work, 
and the seeding of turnips was earned out later than for many 
years. June and July were unusually dry and warm ; haymaking 
operations were carried out under perfect conditions, and the 
condition of the cereal crops was greatly improved. Unsettled 
weather prevailed during August and September, but little damage 
was done to crops, while roots which had suffered from the drought 
during June and July made good progress. During October the 
weathej was showery but unusually mild ; the conditions were 
favourable for the lifting of potatoes and for the completion of 
the oat harvest in the later districts. 

Wheat - — The mild weather during the winter months was 
favourable for winter -sown wheat, but at spring sowings the 
ground was rather wet and cold. Generally speaking, however, 
the crop did not suffer any serious check during the early stages 
of growth, and with the warm, dry and sunny weather in June 
and July, it developed rapidly. Harvest was earlier than usual 
and the crop was secured in good order; cutting began during 
the latter half of August and harvest was practically completed 

93 



THE SCOTTISH JOURBTAt AOJMCXJiJtVm. 


by the end of September. As a result of the unusually fav0urab)r 
summer the grain matured well, and where threshed the samples 
are of good quality and of fully average weight, the yield pet acre 
being estimated at 22 3 cwt or i *2 cwt above the decennial 
average Smut was rather prevalent in the southern districts of 
Perth, but elsewhere no damage to the crop is reported either 
from disease or insect pests. 

Barley . — The wet spring delayed the sowing of barley and 
germination was rather slow and irregular. In a few cases helds 
bad to be resown owing to the ravages of grub. Warm, dry 
weather in June and July, however, greatly improved the con- 
dition of the crop which continued to grow vigorously until 
checked by drought Harvest began early in showery weather, 
and was rather protracted, but the crop sustained little damage. 
The grain generally is of good quality, and the yield is estimated 
to be slightly above the average, but straw is shorter than usual. 

Here, which is grown mostly in the extreme north and west, 
has been a satisfactory crop and was secured in good condition. 

Oats . — The oat crop was so seriously affected by the wet, cold 
weather of the spring months that in May the prospects gave rise 
to some anxiety. Grub was unusually prevalent, and resowing 
became n^cessary on quite an extensive scale. The dry, warm 
summer, however, much improved the crop, and where it had 
not been seriou'-ly affected by grub earlier in the season, the 
plants developed very satisfactorily. Harvest was delayed by 
the showerv weather of August and September, and some damage 
was caused by lodging and second growth, but in most aieas the 
crop was secured in good condition. The yield varies consider- 
ably in different parts of the country, but almost everywhere it 
has proved to be much better than was expected. Taking Scot- 
land as a whole, the produce is slightly above the average, and 
the grain is of good quality, but, as in the case of barley, straw is 
shorter than usual 

B ans . — Growth was fairly vigorous throughout the season in 
most districts in which beans are grown. In some parts, however, 
the ground was rather c<^ld and wet at the time of sowing, while 
in others the drought in June and July stunted growth and caused 
the straw to be short The pods were plentiful and fairly well 
filled but the beans ripened rather quickly, and the yield is 
estimated to be below the decennial aveiage. In Perth some 
fields were badly affected by slugs and wireworm, but elsewhere 
the crop was generally free from disease and insect pests. 

Potatoes — Early varieties of potatoes were planted un 4 er wet 
conditions and developed slowly, especially on light soils, owing 
to the dr\ weather that prevailed during the early summer months. 
Disease soon became unusually widespread, and the yield proved 
to be disappointingly small. The planting of maincrops was 
carried out later than usual. Development was at first checked 
by low temperatures and rain, but with the favourable conditions 
of the summer months the crop became vigorous and healthy. 
Owing to the absence of frost, growth continued into October, 
but with showery weather at lifting time the work proceeded 
slowly. The crop is reported to be unusually free from disease 
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nn 4 of goo4 quality, and the yield is somewhat above the 

av^we. 

The prospect for turnips and swedes were not very 
encouraging during ifee earlier stages of development As a 
result of the wet spring, sowing was much later than usual, owing 
to the difficulty of preparing the ground and securing a good seed- 
bed Early-sown fields, as a rule, brairded well, but on stiff soils 
the seed germinated badly and a considerable amount of resowing 
was necessary. In the case of late-sown fields the plants were 
slow in brairding and were late in coming to the hoe owing to 
the drought in June and July, As a result of the mild and 
showery weather during the autumn months, however, and the 
absence of frost, root crops made steady progress and the yield 
proved to be above the average. “Finger*and-toe*’ is present to 
a small extent in the north-eastern and eastern districts of the 
country, but in the southern, western and south-western areas the 
crop is practically free from this disease. 

Mangolds , — Mangolds were also late in being sown owing to 
the wet condition of the land in April and May. The crop, how- 
ever, was not checked to any extent by the drought in June and 
July, while the weather during the autumn was exceptionally 
favourable for the development of the bulbs. The roots are of 
good quality and a full average crop is assured. 

“ Seeds Hay , — The wet weather in spring gave ‘‘ seeds ” hay 
a good start, but the growing period was shortened by the dry 
summer, more especially on light or sand}^ soils. The crop was 
secured under ideal conditions, and although clover was deficient, 
the hay was generally of excellent quality. The yield per acre 
was somewhat below that in 1924 but was above the average for 
the preceding ten years 

Meadow Hay , — The reports on meadow hay are somewhat 
siinilar to those regarding “seeds’" hay. The yield per acre from 
permanent grass was below that for the preceding year but was 
above the decennial average. The yield of hay from timothy 
meadow was slightly below the decennial average and also con- 
siderably below that returned in 1924. The hay w'as everywhere 
of unusually good quality, and the crop was secured under 
favourable conditions in most cases 

Autumn Cultivation , — During the first half of November the 
weather generally was mild, and satisfactory progress was made 
with autumn cultivation. Frosts prevailed in most areas during 
the remainder of the month with local hail ^or snow*^ showers, and 
as a result outdoor work w^as considerably interrupted. In con- 
sequence of the early harvest, however, stubble ploughing was 
almost completed and large areas of lea had been broken up 
before the ground became frost-bound. Mild open weather in 
October, moreover, had made it possible for many farmers to 
complete or nearly complete the sowing of autumn wheat, and in 
most districts at least three-quarters of the seed is sown. 

Live Stock , — Grazing cattle were mostly housed before the end 
of November and are reported generally to be in good average 
condition. In North- Ea.st Aberdeen there have been considerable 
losses among imported beasts owing to ‘'boat fever.*’ Dairy cows 
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are healthy and thriving and, although reports on the ttdlk yield 
vary considerably, the supply in most districts is normal for the 
season. Sheep generally have done well and in some counties the 
stocks are reported to be in very good condition. 

Labour . — The latest reports indicate that the supply of regular 
and casual workers is sufficient for present needs except in 
Kincardine, South-West Perth and Dumfries, where there is a 
slight scarcity. Skilled drainers are required in Dumbarton and 
women workers are scarce in Orkney and Central Argyll, while in 
Central Perth, Kintyre, Bute and North Ayr experienced dairy 
workers are rather difficult to secure. 


SCIENCE AND PRACTICE. 

The following extracts and summaries are supplied by members of the stajffs of 
Scottish agricultural colleges and scientific institutions or are taken from 
the publications of the International Institute of Agriculture, Full 
references to the original publications may be obtained on application to the 
Secretary/,, Board of Agriculture,^ York Buildings,, Edinburgh, 

CROPS AITD SEEDS. 

The Correlation of Characters in Hybrids of Wheat. Thompson, W, P,, 
Genetics, Vol lo, No. 3. — The following is an extract : — 

Thirteen paiis of characters which distinguish hard whesii (Triticum durum) 
fiom ordinary cultivated wheat {T. vulgare) were studied in the first and 
second generation plants. 

The durum~\\\i^ segregates commonly showed one or a vulgare features, 
sometimes even the most characteristic ones. Similarly, the %nilgare-\\\it. 
segregates showed commonly one or a few durum features. 

The intermediate plants showed a high degree of sterility jtnd produced a 
high propoition of durum and vulgare types in the third geneiation. Inter- 
mediate types thus tend to disappear in the third and later generations. 

Results are given concerning the inheritance of rust-resistance in this 
cross. Records are available for more than 3,000 second generation plants and 
third generation families (about 30,000 plants in all), and these show the second 
generation ratio of susceptible to resistant to be about 13:1 of the resistant 
plants ; very few were of the general vulgare type, though numerous resistant 
plants contained a few vulgare characters. The few resistant vulgare-XxV^ 
plants were not so resistant as the durum parent. The correlation of rust- 
resistance and durum characters has been broken, but, owing to the fact that 
it depends on more than one factor, it may be very difficult to get the full 
durum resistance in vulgare types without other durum characters. 

Extract pom Annual Report of the Activities of the Swedish Seed 
Association in 1924, — Economically the Association was fortunate during the 
year; the weather for purposes of research was better than in the previous 
year, but not altogether satisfactory. 

Details are given of Swedish crops in 1924. 

A copy of a paper by Mr. Rob. Forssell which was read and discussed at a 
meeting of the Agricultural Society’s Experiment Directors is included in the 
Report. In this paper^ which deals with the testing of cereals, advice is given 
as to the principle on which the quantities of seed should be sown, and 
emphasis is laid on the points whether the seed is early and germinative. The 
disadvantage of very narrow plots is that the straw of the neighbouring plots 
may lean over and affect the other. To obviate this there should be a protect- 
ing belt a yard wide. The seed should be sown in such a direction as to give 
all lypes as bohrly as possible an equal share of good and poor soil. 

Threshing, ^/r.~Each type should be harvested at its proper time. 
It is a |(fciatalte to cut down the whole field irrespective of the ripeness or other- 
different types of corn. The harvest from each plot should be put 
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tg26] SCIENCE AND PRACTICE. 

into special sacks to obviate loss. Large threshing machines should be 
avoided for test grain, small non-cleaning or semi-cleaning machines being 
preferable. The grain should be tested for both quantity and quality, also for 
moisture. Threshing df the different types should be carried out as nearly as 
possible at the same time. 

France : Begulation of the Trade in Cereal Seeds.— With the presidential 
decree of 26th March 1925 the selling of wheat seed packed in any other than the 
prescribed way is forbidden. The labels on the packages must bear informa- 
tion as to the variety of wheat, its origin and the average percentage of this 
wheat in the package. Only such wheat may be sold as first class or choice 
seed, and that which is obtained by individual selection must contain not more 
than I per cent, of seeds of other varieties than the one indicated. The 

t ermination capacity of the wheat, when not specified, must not be less than 
5 per cent. — {Bulletin de t Office de renseignemenis agricoles^ No. 7, 1925.) 

Dust Treatment for Control of Oat Smut (UsUlago Avence and U. 
Levis). Thomas Ro^^ C, Science.^ n. ser.^ Vol. LXI. No. 1567. Lancaster., Pa.^ 
1925. — In the investigations on the control of oat smut {Ustilago Avence and U. 
levis\ dust treatment tests in the past have given variable results. While 
mixtures containing copper and nickel, in the form of dust, have almost always 
greatly reduced smut, their efficacy has not always proved such as to warrant 
the general use of dust treatments. 

The result of three years^ tests in Ohio is that neither compounds of copper 
nor those of nickel, used alone or as dust, are sufficient to control oat smut. On 
the other hand, in combination with corrosive sublimate, the mixture pioved to 
possess a value which compares very favourably with formaldehyde. 

In treating the seed it is not only desirable that the fungicide used prove 
effective against smut, but also that seed germination be stimulated or, at least, 
not weakened. By the use of compounds of copper or nickel (carbonate, 
sulphate and acetate of copper, and carbonate of nickel) combined with 
corrosive sublimate, the seed germimition was stimulated to a marked degree, 
which is not the case with the formaldehyde treatment. 

In the preliminary tests one part of the salts of copper or nickel and two 
(by weight) of corrosive sublimate were well mixed and powdered. Three 
ounces of the mixture per bushel of seed were used. Corrosive sublimate used 
alone proved to possess but very slight adhesive properties; moi cover, owing 
to its relatively high cost and extreme toxicity it w^ould be less readily used 
alone than with some other compound which might serve as a vehicle. The 
fundamental idea is to add to the salts of copper or nickel just enough conosive 
sublimate to raise the power of the mixture to the required degnee for the 
control of oat smut. Further experiments aie necessary in order to ascertain 
more accurately the minimum quantity of the salts which may be effectively used, 
bearing in mind also the reduction in cost. 

Potatoes : Germany. — The Illushierte Landunrtscliaftliche Xeitung has 
published a special number on potatoes (No. 1 1, 1925). This Kai'toffcl Bonder- 
nummer contains articles by Di. L. W. Ries on the use of implements in ‘weed- 
ing ; by the agricultural expert (». Schalk on the possibility of doubling the yield 
of potatoes ; by Prof. Appel, Director of the State Biological Institute at Beilin- 
Dahlein, on the measures for prevention of abnormal sprouting of the potatoes ; 
by Prof. Dr. O. Heuser on the degeneration of potatoes and preventive measures; 
O. Staudte of Breslau on the fertilisation or pollinisation of the potato flower ; 
by Dr. Nichtweis, agricultural administrator in Silesia on the methods of 
storage of the potato by the construction of special store-houses ; by Prof. 
Opitz of the High School of Agriculture in Berlin on the influence of fertilisers 
in potato-planting. In addition there is an aiticle by Herr Knorr of Vornstedt 
(Mark) on the annual report of the German Potato Research Station (Deutsche 
Kartoffelkulturstation) and the results reported therein concerning the inquiries 
of that station during the year 1924 ; an article by II. Morgen of the Agricultural 
Institute of 'G^sen on the percentage of starch in relation to the successive 
production same variety of potatoes through succeeding generations ; by 

Mr. Kohlti)MPol Mecklenburg on the determination of the forms of tubers of 
potatoes. articles are illustrated. The usual supplement to the lllustrierte 
Landwirtschh^che Zeitung^ the Bldttet fur die deutsche Hausfrau is also 
devoted to potat0es in this number. 
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1316 Importance of the Oultiratlon of Boots in the Organisation of 
Farming. Mcunzmger {lIohcnh€im\ Die Bedeuiung des Hackfruchibmes 
fur die Beit iebsorganisatton^ Mitteilungm der D. Z. C?., XD Year^ JNo. u. 
Berluiy March 1925.— High cost of labour, low prices of farm products, lack of 
working capital and ciedit, arc characteristic of the present condition of 
German agriculture. It is not surprising that many farmers, owing to the 
necessities of the moment, try to force their soils to yield more, even if by this 
expedient they damage the future prospects of theii farms. 

The author's object is to show that the cultivation of roots, though the cost 
of labour is more and the return less than more expensive crops, is yet 
absolutely indispensable for the general good oi all the crops in the rotation, 
and that without roots the other crops wiW produce less. 

The author shows by means of tables the average cost of production for 
each crop grown on the farm of the AgiicultOral High School at Hohenheim 
over a period of 30 years. As a unity of measiue for the woik done he docs 
not employ monetary unities but “normal men-days” (woman’s woik= | man’s 
day) and “noim.al horses’-days” (4 oxen- 3 horses). 


Ccsis of production per ha. in mcn-days and horses-days. 


Roots 

121 

Rape and leguminous parts ... 

() I 

Wheat 

30 

IVIeadow-land 

25 


SO 

30 

20 

II 


It is seen from this that roots require more labour, both from man and 
team, and that the cost of roots is three times as high as for corn. 

Labour is no doubt to-day the greatest expense in farming ; after it comes 
manuring. Here, too, roots are the mo'st expensive of all, rape and leguminous 
plants occupy the second place, corn the thud and meadow land the fouith. 

The author then consideis the cost of the seed of the diffeient crops, in 
which relation also, potatoes with a cost five times as high as that of uheat 
present an unfa\ourable result. 

The costs are compared with the gross monetary returns. Over an 
average of 30 years at Hohenheim there were hat vested : -27‘3 double quintals 
of wheat; 27-0 double quinUls of oats; 175 double quintals of potatoes; 300 
double quintals of sugai beets. If the total cost is compaied with the lough 
pioducc, It lesLilts that the relation of cost to gross leturn of money is 


Crop, 
Wheat ... 
Oats 
Potatoes 
.Sugar beets 


Toiat Cost. Gro^s return. 
352 630 

320 472 

854 918 

836 960 


Ey^css of retuf n over cost 
278 
152 
64 
124 


It mu‘5t be stated that the Hohenheim soils aie decidedly com soils and aic 
not good p )tato soils, which makes the results somewhat unfavoiiiable to the 
lattei. 


The data show that the cost is so high with roots that, if maiketable 
products only are considered, their gross piofit remains far behind that of cereals, 
paiticularly wheat. The difference becomes still moie unfavourable when th ‘ 
lelation of expense to gross profit surplus is consideied, for example : ■ 

Wheat ... ... ... ... 100 : 79 

Oat ... ... ... ... ... 100 : 48 

Potatoes ... ... ... ... 100 : 8 

Sugar beets ... ... ... ... 100:15 


Hence, w'heat and oats, with a minimum of risk and the smallest expense 
yield relatively the largest surplus. lJut they are only favouiable- and therein 
lies the invaluable character of root crops, which does not apfiear from the 
figuies-when corn is grown in rotation with roots. If the influence of roots 
were eliminated, such high yields for wheat and oats (an average of 31-5 double 
quintals, relatively 337 double quintals in the last 12 years) could nevei be 
attained. The result would then be quite different, for without roots the soil 
would need such quantities of artificial rnanuie that it would soon be impossible 
to increase the yield of cereals by forced inciease of artificial manming. 

Replacing the expensive potatoes or the sugar beets by rape or leguminous 
plants does not have so good an effect, nor is the result so certain. Laying 
down a large extent of land to grass is only advisable where the soil makes such 
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a course necessary. To change good arable land into meadow land would be 
short-sighted and would alter the general relation of prices, to the disadvantage 
of cattfc production, to which the farmer who had followed this policy 
would turn. 

In considering the unfavourable figures shown actually by roots, one must 
not overlook the advantages to other crops of the cultivation of roots, and 
therefore the words of Rumker concerning the cultivation of roots are still 
perfectly justified, “ The cultivation of roots is the base and the lever for the 
introduction of a higher and more intensive cultivation of the soil, for larger 
yields of the land and an increased production of cattle. It is the high school of 
modern intense agricultural development, and hence one of the most important 
factors of the possibility of supplying by our own production our requirements 
in bread and meat. Whosoever raises the axe against this point and damages 
this base of our existence, does us a vital injuiy.’* 

Inheritance Studies in Pisum. V., The Inheritance of Scimitar Pod. 

WhitCy Orland E,^ Genetics^ Vol. 10, Ntf, 3. — The resulls are siinimaiised by 
the author as follows : — 

1. The first, second and third genenation results of crosses between eight 
different varieties of peas, breeding ttue to broad, straight, or bioad slightly 
curved pods, and a single variety, Graue Riesen Schnabel, with naiTow 
scimitar-curved pods, are described in detail as respects the inheritance of the 
scimitar character. 

2. In the first generation the broad-pod character is nearly dominant. In 
the second generation two segregate classes are easily distinguishable, — broad, 
straight, or broad, slightly curved-pod types and nanovv scimitar-pod types,— 
in a ratio approximating 3:1. 

Rumania : New Reflation for Wheat, Flour and Bread.— Legislative 
measures are published in No. 4 of the Monit, off. (6th Jainuiiy 1925), by which 
the exportation of wheal and its derivatives is prohibited. The national mills 
arc obliged to recover from the wheat integral flour to the extent of 85 per cent. 

In time of urgent need, or war, the Government is empowered to seize all 
wheat and dour lequircd to supply the needs of the population or army. 
Maximum prices are fixed for wheat standard flour, for the dour already in 
store, and also for the above-mentioned (government requisitions. 

SOILS. 

The Aluminium Content of the Soil Solution and its Relation to Soil 
Reaction and Plant Growth. O. C. Mui^tstad., Cniversity of Wisconsift^ Soil 
Science^ XX ^ 3, 181 (1935;. — The investigation was undertaken to determine 
whetiier the injurious elTect of acidity on ceitain plants is due to the toxic effect 
of soluble aluminium or to the degree of acidity of the soil The results 
obtained indicate that both causes can opeiale. Under \eiy acid conditions 
the plants under observation appeared to suffer both from the toxicity of 
soluble aluminium and from high acidity. 

Under moderately acid to slightly acid conditions some plants — including 
barley and soy beans— appeared to suffer from the effects of aluminium, whilst 
others, such as alfalfa, red clover, rye and oats, did not. 'fhe benefits obtained 
by the use of lime in the latter group of plants results fiom the decrease in 
acidity ; in the case of barley and mai/e from the decrease in soluble 
aluminium as well as reduction of degree of acidity ; and in the case of 
soy beans the beneficial effect appears to be due chiefly to reduction of the 
amount of soluble aluminium. 

In the case of strongly alkaline soils the solubility of aluminium is very 
considerable, and it is suggested that this is one of the reasons why yery alkaline 
soils do not support good plant giowth. 

Base Exchange in Relation to the Problem of Soil Acidity. (7. W. 

Robinson and R. WilHams^ Trans. Faraday Society^ *VA’, 586 (1925). — In 
certain cases soils which show a “lime requirement^' by the ordinary methods 
in use at present are quite fertile and do not respond to liming. These soils 
generally contain considerable amounts of easily exchangeable calcium. On 
the Other hand soils which respond to liming have usually been found to 
contain very small amounts of easily exchangeable calcium. 
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A Critical pfl for the Formation of Hardpan in Acid Olay Soils. John 

/?, Skeen^ University of Penmylvania^ Soil Science^ XX ^ 4, 307 (1925). — The 
relation between dejjree of solidity and the formation of hardpans was studied 
in a number of acid clay soils, and the conclusion was reached that in these 
soils pan formation took place in strongly acid conditions and over a com- 
paratively narrow range of acidity (pH 4.7 to pH 4.95). 

The hardpans studied were mostly due to cementation by iron and aluminium, 
and experiments carried out in the laboratory confirmed in a general way the 
conclusion arrived at in respect of the acidity at which the cementation occurs. 

The Bisiategration of Limestone and Dolomite Separates as Influenced 
by Zone of Incorporation. W, H. Mad nitre and W, M. Shaw^ University 
of Tennessee Agricultural Experiment Station, Soil Science^ XX, 5, 403 (1925). 
— The experiments were carried out in lysimeters or drain-gauges and were 
continued for four years. Limestone and dolomite ground to various degrees 
of fineness were mixed with the surface layer of soil in certain cases and with 
the sub-surface layer in others. Control tanks for comparison contained un- 
ticated soil, and soil with hydrated lime with calcined dolomite and with a 
mixture of calcium and magnesium oxides. The soil used foi the experiments 
was a slightly acid brown loam. The lesults obtained showed that the lime- 
stone disintegrated more rapidly than the dolomite and the difference was 
most marked in the coarsely-ground mate»ial. Fineness of grinding was very 
impoitant in all cases. Only.A very small amount of the 10-20 mesh limestone 
surface layer of soil was decom posed, but in the sub-surface layer eight 
tiinesSt^ much (or jj.'jgL-pcjr'c^t.) of The* grade of material was decom- 
posed. 'ttr+HfW*e^nely-g round grades of material showed a much greater dis- 
integration. About 85 per cent, of the 20-40 mesh, and piactically the whole 
of the 40 80 me.sh and 8a 200 mesh limestone had disintegiated e^ren in the 
surface layers at the end of four years. Very finely-ground carbonate of lime 
would therefore appear to be as available as burned lime, and the control ex- 
periments seemed to confirm this. 

In e\ery case the sub-surface layer of soil brought about a greater decom- 
position than the surface layer, and this has been attHbuied to the p'-esence of 
a greater amount of moisture in the sub-surface layer, and to the fact that the 
sub-surface moisture is rpore heavily charged with carbon dioxide. * 

The Exchangeable Bases in some Scottish Soils. A. M. Smith, Edin- 
burgh and East of Scotland College of AgticuUure, Journal of Agruuttural 
Science, XU, 4, 466 (1925).-— A proportion of the bases present in any soil is in 
an exchangeable condition, and may be brought into solution and made avail- 
able for plants by the addition of any other base in the foim of a salt or fcntiliscr. 
Determination of these bases have revealed some interesting variations in their 
total amounts and relative proportions for a number of soils fiom different 
parts of the East of Scotland. Those variations may be due either to funda- 
mental soil differences or to the secondary effects of cultivation and manurial 
practice, but there are indications that similar applications of fertilisers would 
have markedly different effects upon different soil types, and that a classifica- 
tion of soils and a thorough examination of the groups might throw some light 
upon the actual needs of any particular soil. 

Experiments with Snb Soiliiig, Deep Tilling and Sub-Soil Dynamiting. 

Bulletin 258, Illinois Experimental Station.- -li was found in the experiments 
carried out that deep ploughing, sub-soiling and dynamiting did not materially 
increase crop yields. On these particular soils, at any rate, ordinary to medium 
depth ploughing was all that was required. 

Residua? Effects of Forty Tears’ Continuous Manurial Treatments ; 
Effect of Caustic Lime on Soil treated with Farmyard Manure. /. IV. 

White and F. J. Holben, Pennsylvania State College, Soil Science, XX, 4, 313 
(1925). — With the exception of the first rotation, the plot treated with lime and 
manure has given a greater field throughout the forty year^ than the unlimed 
plbl— the total inciease jamounting to 13,120 lbs. of dry iv/atter. It is estimated 
that 93 per cent, of the organic matter of the lime.?md manure plot is derived 
from crop residues, compared to 88 per cent. /v,n the plot treated with manure 
only. * * 

The burned lime did not an excessive decomposition of organic 
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matter as indicated by the earlier studies, but on the other hand the increased 
yields due to lime left in the soil a balance of organic matter derived from 
crop residue. The rate of decomposition of manure on the limed plot was 
5,438 lbs. per acre per annum compared with 5,071 lbs. on the uniimed. 
Although the decay of applied manure in the limed plot was 2,^0 lbs. greater 
than in the unlimed manured plot during forty years, the liming resulted in 
increased crop yields which left in the limed plot a balance of 1,345 lbs. of 
organic matter in excess of that in the uniimed manured plot. 

The application of lime to the manured soil has resulted in the fixation of 
394 lbs. of nitrogen in excess of the uniimed similarly manured soil, and 
508 lbs. in excess of the untreated soil. 

Burned lime is compared with ground limestone, and it is found that more 
decomposition of organic matter took place on the limestone than on the 
burned lime plot, and that the limestone plot had produced moic nitpgen. 
These results are explained as being due to greater bacterial activity in the 
ground limestone plots. 

r£BTIL 18 £ES. 

Fertiliser Tests with and without Ground Limestone. B/air, IV, S., 
Scientific Agriculture Vol. Xo, 6. Otiwioa^ 1925. — The test was started in 
1914 to ascertain the most profitable somce of nitrogen and phosphoius ; on 
a similar series of plots ground limestone was applied to gain information as 
to its value when used in conjunction wuth such fertilisers. A three-year rota- 
tion of potatoes, grain, clover and timothy hay was followed. 

Potatoes are not a good crop for expeiimenis in which lime is continuously 
applied, owing to the fact that ii favours scab, which in this case reduced the 
market value of the crop, hi every instance there was a marked increase in 
yield of the hmed over the uniimed plots. 

Nitrate of soda gave slightly better results than sulphate of ammonia. On 
the uniimed sulphate of ammonia plots acidity increased. Basic slag gave 
alightiy better returns than acid phosphate. Limestone was of greatest benefit 
to clover and to the hay crop. Wheat responded in a marked degree to lime. 
Limestone should not be applied to a potato ciop. To apply when sowing wuth 
grain is advisable. 

Limestone more than doubled in quantity the liay ciop and ga\e hay of 
better quality. Its use enables clover to be giown on soils which otherwise 
would not grow this crop. 

France : Bepressiou of Fraud in the Fertiliser Industry. — The decree of 
March 19th, 1925, supplements the former law of Februaiy 1888. Regarding 
the repression of baud in the fertiliser industry, it is prescribed that all com- 
mercial documents together with the labels on the packages must state full 
details as to the chemical substances contained in the fertiliser in order to pro- 
tect the purchaser from fraud. -{Journal Ofiiciel^ zznd March 1925.) 

ANIMAL NUTBITION. 

The EfiTect of Bone Meal on Growth of Dairy Heifers. \V, D, Salmon 
and H, E, Eaton^J, Dairy Science, 312, 1925.- A number of papers have 
been published on the effect of feeding supplemental y mineral compounds on 
the milk production of cows, but the data on their effect on growth are scanty. 
Theiler in South Afiica has found that the feeding of bone meal has a very 
favourable effect on the gains in weight of cattle grazed on soils containing 
little calcium and phosphorus, w'hile Hait in America reports that the addition 
of bone meal and cod liver oil to a cereal ration gave marked improvement in 
growth and reproduction in dairy cow's. 

The present experiment was carried out to test the effect of adding bone 
meal to a commonly used farm ration. Two groups of 4 heifers, 3 Jerseys and 
1 Holstein, weighing at the beginning of the experiment from 300 to 4^ lbs,, 
were used. Both groups received a grain ration (shelled corn and oats) and 
hay and had access to salt blocks. One group received in addition 2 ozs. 
steamed bone meal per day. The experiment lasted for 18 periods of 28 days 
each, and during me grazing period the heifers were on pasture with a low 
lime content. 

No actual figures are given of the individual increases in weight of the 
heifers, but growth curves are shown from which it is seen that the addition of 
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the 2 ozs. of steamed bone meat per animal per day bad no decided eiHect on 
the growth of the heifers. The Jerseys receiving the bone meal grew sligbtly 
faster than those that did not receive the bone meal, while the Holsteini 
showed exactly the reverse. 

In view of the fact that the ration and the pasture were both de6cient in 
calcium it was confidently expected that the feeding of bone meal would be 
advantageous, but it is suggested that the effects of the mineral feeding will be 
reflected in the milk production or that it will show up in later generations. 

The Bfect of Cane Molasses on the Digestibility of a Complete Ration 
fed to Dairy Cows. 5. Williams^ Journal of Dairy Science^ VoL 8, No. 2, 
1925.-— In one early American trial it was found that cane molasses in a ration 
depressed its digestibility, while in another a beneficial effect was found. 

In the trial at present under review four cows were used. They were fed a 
basal ration of hay, silage and mixed concentiates. There were nine periods 
of 21 days each, the first 10 days of each period being looked on as transitional 
and the icsults discaided. In three of the periods the basal ration was fed, in 
three the basal lation with sufficient molasses to provide about 5 per cent, of 
the total dry matter, and in three the basal ration and sufficient molasses to 
provide about 10 per cent, of the dry matter. 

There was no specific influence on the milk yield. The addition of the 
molasses depressed the digestibility of the crude protein and dry matter, but 
had no uniform effect on the digestibilities of the crude fibre, soluble 
carbohydrates and fats. 

The Influence of Small Quantities of Potassium Iodide on the Assimila- 
tion of Nitrogen, Phosphorus and Calcium in the Growing Pig. Kelly, 
F, C, Biochem. J., XIX, Pt 4, 1925. — It is now re< ognised that iodine in very 
minute quantities is one of the essential mineral elements in human and animal 
nutrition, and much work is now being done on this subject both fiom the 
point of view of estimating its effect on general metabolism and also, moic 
paiticularly, its nutritional effect in stimulating growth. 

Kelly in the above paper has recorded the results of four metabolic experi- 
ments in which small quantities of iodine (0*5-00039 grms. per day) in the 
form of potassium iodide were fed to pigs, a control lot receiving no iodine. 
The intake in the food and output in the faeces were determined, and it was 
found that administering these small amounts of iodine to pigs fed on a diet of 
rereals led to an increased assimilation and retention in the body of nitrogen 
and phosphorus. There was also evidence of an increased letention of calcium. 

Evvard and Culbeitson in a pamphlet “ Studies in Iodine Feeding.’’ Iowa 
Research Bull 86, 1925, besides giving an excellent concise synopsis of the 
literature on iodine and its function in nutrition, give the lesults of three 
experiments in which the effect on growth of the addition of small quantities of 
potassium iodide (o*oi-o*i per cent, of a supplementary mineral mixture) to a 
pig’s ration w^as determined, a contiol gioup in each experiment receiving no 
iodine. 

The average daily gain in weight per pig for the three experiments was for 
the control group 1*372 lbs., and for the iodine group 1*508 lbs., while the food 
consumed per 100 lbs. gain in weight was for the control group 450 lbs. and for 
the iodine group 405 lbs. 

The feeding of minute quantities of iodine to pigs thus resulted In an 
approximate 10 per cent, increase in aveiagc daily gain in weight, and a 10 per 
cent, decrease in food consumed per 100 lbs. gain in w’eight. 

Great care should be exercised in the feeding of iodine to animals as much 
harm may be done by feeding excess. The physiological requirements of each 
species vary, are unknown, and the amounts fed in these experiments vveie 
aibitrary. 

Report on Pig-Feeding Trials carried out at the County Council Farm, 
Hutton, Lancashire, 1920 - 23 . /. /. Green and R. Richardson, 1924.— This 
report gives the results of eight diffeient experiments to determine the value of 
certain feeding stuffs when fed to pigs, and the comparative values of different 
methods of feeding. Some of these are summarised below. 

(a) The value offish meal as a feeding stuff for pigs. — ’XvQCi gioups of pigs 
. received a ration of sharps, maize meal and whey, one of the groups having one 
part fish meal substituted for one part maize meal. The average initial weight 
per pig was 58 lbs, in both groups. At the end of i6 weeks the average weights 
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were : — ^Fish Meal Group 158 lbs., with an average daily gain of 0*9 lbs. ; No 
Fish Meal Group 15 1 lbs., with an average daily gain of o'83 lbs. The lbs. of 
meal and meal equivalent required to produce one pound live-weight gain were 
for the Fish Meal Group 4*05 lbs., and for the No Fish Meal Group 4*4 lbs. 

The most striking fact about this experiment was that the six pigs receiving 
no fish meal all suffered from lameness, owing no doubt to the lack of mineral 
matter in the diet. The group receiving fish meal showed no signs of lameness. 

(b) The value of ivkey for piyr feeding. — Three groups of pigs were fed a 
basal ration consisting at first of thirds and maize, to which were added later 
palm-kernel cake meal and a little bran. This basal ration was fed to 
Group I. with water ; Group II. received in addition a daily allowance of whey 
commencing with ^ gallon and rising to gallons; Group III. had one 
part of maize meal replaced by one part fish “meal. By the end of the tenth 
week Groups I. and II. were seen to be suffering from lameness, and for the 
remainder of the experiment received a supply of a minetal mixture. Over a 
period of seven months, Group I. gained on an average 180 lbs. with a food 
consumption of 4*8 lbs. per i lb. live-weight gain : Group II. gained 201 lbs., 
consuming 4 6 lbs. food per i lb. gain: Group III. 224 lbs. with a food con- 
sumption of 4*5 lbs per lb. gain in weight. The effect of the whey was most 
noticeable during the eailicr stages of the experiment, when the whey-fed pigs 
had a more thrifty appearance and made 50 per cent, better progress than the 
pigs receiving basal ration alone. This advantage, however, was lost later. 

(c) The value of pabn-kcrncl cake meal for pig feeding. — The object of the 
expeiiment was to compare palm-kernel cake meal with sharps as part of a 
ration for pigs. Palm-kernel cake meal is very similar in composition to sharps, 
but is considerably cheaper. 

Group L leceivecl a ration of four parts shaips, thiee parts maize me.^l, one 
part fish meal, with an allow.ince of whey. Group II. icceived the same ration 
with four pai ts palm-kei nel cake meal substituted for the sharps. Over a p'^riod 
of five months. Group I. showed an aver.agc increase of 266 lbs. per pig (1*32 lbs. 
per clay), while (iroup II. showed an increiise of 278 lbs. per pig (r42 lbs, per 
day). The amount of food required to produce \ lb. live-weight increase was for 
Group I. 4‘97 lbs, and foi Gioup II. 476 lbs. The pigs fed on palm-kernel 
cake meal showed nearly f\ per head more profit than those fed with shaips. 

The palm-keinel cake meal used in this experiment, the oil from which has 
been extracted by pressure, has to be distinguished from palm-kernel meal, an 
inferior feeding stuff, from which the oil has been extracted by solvents. 

(d) Relation of 7 Cft\glfl tf pigs to food consumed afid rale of gain. — Dining 
the course of these experiments a considerable amount of data had accumulated 
showing the amount of food consumed by the pigs and the gains in weight 
made, and these lecnrds have been used to show the amount of food reejuired 
by pigs of diffcKUit w'cights to pioduce i lb. live-weight inciease. A table is 
given which shows that to produce i lb. increase in pigs of 2-4 score just under 
4 lbs. of food is icquired. As the pigs get heavier more food is eaten, 
but the late of increase in weight is not in proportion to the additional food 
consumed, so that at 8-10 score 47 lbs. and at 16 18 score 6*4 lbs. of food are 
reejuired to produce i lb. live-weight gain. These results inclicate the wisdom 
of supplying to the bacon curer a pig of about 13 score lbs. live-w’eight rather 
than to continue feeding to a heavier weight. 

The Value of Sugar Beet and its use as a Foodstuff. Nih Hansson, 
Report No. 251. From the Central Institute for Research in Agriculture^ 
Animal Dhnsion., No. 38. Stockholm.^ 1923. — The Department of Animal 
Industry of the Swedish Agiicultutal Experiment Station has carried on some 
feeding experiments during the winter months of 1922-1923 with, the object of 
determining the fodder value of sugar beets for different kinds of farm animals. 
The beets used for the experiments contained not less than 2341 percent, and 
not more than 2476 per cent, of dry matter, the sugar percentage varying between 
17*16 per cent, and i8'f5 j>er cent. In five feeding experiment;|^h^raugbt 
horses the beets havf* been used in place of oats in proportion o|^\F^od unit 
of oats to 1*04-1*09 kg. dry matter of sugar beet, to which has been added a 
small quantity of soya bean meal or soya bean cake in order to regulate the 
percentage of protein in the sugar beet mixture. In two feeding experiments 
v^ith fattening pigs the sugar beets have been used in place of barley in propor- 
tion of I kg. ordinary barley to 1*06-1*09 dry matter of sugar beet. Finally, 
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in two experiments with milch cows the sugar beets have been used in place 
of swedes and common beets. 

The following conclusions ate drawn from feeding experiments 

(r) That properly cleaned sugar beets are very serviceable as fodder both 
for draught horses, fattening pigs and milch cows, all of which eat them with 
lelish ; 

(2) That sugar beets have in all cases good dietic properties and may be 
used in considerable daily portions. In the experiments described they have 
amounted to as much as 15-18 kgs. for draught horses, 19*5-23 kgs. for milch 
cows, and 4*6 kgs per day and head for fattening pigs ; 

(3) In the fodder rations for draught horses, when the protein percentage is 
regulated by addition of fodder rich in such substance, the food value of sugar 
beets may be computed at 1*05 kg. dry matter of sugar beets to i food unit of 
oats. The food value of sugar beets seems to be somewhat higher when the 
daily rations are limited from 10-12 kgs. ; 

{4) Under the same conditions regarding the protein percentage it has been 
found that i*o5-i‘io kg. dry matter of cut-up sugar beets will replace i kg. of 
ordiuary barley as fodder for fattening pigs. The sugar beets have in this case 
had a favourable effect in regard to the firmness of the pork ; 

(5) That the dry matter of sugar beets when fed to milch cows has on the 
whole the same value as the dry substance of swedes and common beets. 
However, when feeding with sugar beets the fat percentage of the milk has 
diminished on an average o‘o6 per cent, to 0*07 per cent. 

DAIRYING. 

Carbonation of Butter. Prucha^ Brannon and Ruehe^ Journal of Dairy 
Science^ Vol. 8, No. 4.— Carbon dioxide is extensively used in the preparation 
of non-alcoholic beverages, and attempts have been made to extend its use to 
dairy products under the assumption that spoliation due to bacterial action 
would be minimised. The authors as a result of a series of tests with 
CO^ applied to sweet cream and to butter have found carbonation to be of little 
benefit. When CO^ was pressed into cream at a pressure of 5 lbs. for three 
minutes it exerted only a slight amelioratory effect on the keeping qualities of 
the cream. Neither when the air in the churn duiing "churning time was 
replaced by CO2 did any benefit accrue. Indeed carbonated buttei had a 
sourish taste immediately after churning. No beneficial effect in the keeping 
quality of the butter was recorded But butter stored in air tight containers 
in an atmosphere of CO., was free from mould and showed slightly enhanced 
keeping properties. 

Cleaning Milking Machines. H. Burgwald, Journal oj AgrUultural 
Rc^earch.^ Vol. 31, No. 2, 1925.— This is a report of comparisons that were made 
of three of the methods most generally used for sterilising milking machines — 
heat, chlorine, and salt and chlorine. 

The machines were cleaned after milking and then sterilised as follows : — 
(i) In chloride of lime solution, (2) In a solution of salt and chloride of lime. 
(3) Placed in water at 160® F. to 165® F. for 20 to 30 minutes just before milking 
and kept in clean water the rest of the time. 

The trial lasted about six months, and the various machines weic rotated 
among the cows so that each machine milked the vaiious cows about the same 
number of times. Part of the time the machines were used for two milkings 
per day and part of the time for one milking. 

It was found that the heat resulted in the milk having more uniform and 
appreciably lower bacterial counts than weie obtained with the other methods. 
The chloride of lime and salt and chloride of lime methods of sterilisation were 
of about equal value during cold weather. In warm weather, however, both 
methods jp^ere of lower value than in cold weather, though under those con- 
ditions tne salt and chloride of lime method gave much better results than the 
chloride of lime alone. The salt and chloride of lime corroded the metal parts 
of the machines to some extent. 

It is recommended that fresh solutions of chloride of lime or of salt and 
chloride of lime be made up once weekly in cold weather, but in warm weather 
the chloride of lime solution should be made up daily and the salt and chloride 
or lime solution every other day. 
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Deitractian of Bacteria in tlie Boiler Process of Milk Drying. 

Hunwicke and Jeplicott^ Journal of Dairy Science^ VoL 8, No. 3. — Tlie roller 
process of milk drying, when carefully controlled, destroys completely the non- 
sporing bacteria in milk. But spores and spore-bearing bacilli are not uniformly 
destroyed by the process. On the other hand, the roller process of milk drying 
is incapable of either destroying or rendering non-virulent the tubercle bacillus, 
both of human and bovine origin. The authois also found that dried milk 
adequately prepared by the roller process from highly tuberculous milk is 
incapable of causing tubercular lesions in the guinea-pig. 

Pasteurisation of Milk. Henri Stassano, Le Lait, Vol. 5, No. 45.— 
Stassano reports on a new type of film pasteuriser which has a capacity of 400 
gallons per hour, and a heating surface of ii-i2 metres. It is easily cleaned. 
The milk in the form of a film or fine layer is brought into contact with the 
heating surface for 1 1 seconds over a surface of 1 1 linear metres, and in unit 
time only five litres of milk are spread over this large heating surface. The 
temperature of the heating surface need not exceed the desired tempcratuic of 

g asteurisation by more than two degrees. By this method the milk may be 
eated to 75 to 80 ’C. This ensures the complete destruction of the tubercular 
germs. Milk treated by this device is like raw milk, the milk bacteria are 
almost completely destroyed, and the odour and taste are unimpaired. The 
treated milk keeps for five days if stored in clean leceptaclcs. 

Reducing the Losses of Butter-fat in Butter-milk. Ruehe and Sieritz, 
Journal of Dairy Science^ Vol, 8, No, 4. — Losses of butter-fat in butter-milk are 
often considerable, and the authois have found an average loss of 0*914 per cent, 
in 57 samples taken from Illinois Creameries. Even when care is exercised in the 
process ofmanufactuie, the loss is commonly over 0*5 per cent. Ruehe and Sterilz 
show that the loss can be reduced on an average by 0*26 per cent, if i per cent, 
salt is added to the cream before churning, and by 0*4 per cent, if the cream is 
slightly acidified with hydrochloric acid ^dded at the same time. A combination 
of salt and hydiochloric acid is still inoie effective in reducing the normal loss 
of butter-fat in the butter-milk Adding breaking water does not apparently 
e\ert any effect on the buttei-fat content of butter-milk. 

Thickening of Condensed Milk. Downs,, Journal of Dairy Science,, Vol. 
8, No, 4 —Sweetened condensed milk usually flows fieely from the can, has a 
creamy flavour, and a pleasing odour and taste. Sometimes, however, it is 
so thick that the can contents will not flow without vigorous shaking, at 
other limes the condensed milk appears to be quite solid. This thickening 
may be due either to the effect of heat treatment or to ageing, in 
which case the taste and smell remain normal, but when the thickening is 
accompanied by a fruity odoui and a disagieeable taste, it is due to rennet-like 
enzymes produced by bacteiia of the Staphylocouus pyogenes albus type (non- 
pathogeiiic variety). The thickening organisms possibly come from the 
atmosphere ; they are not common in fluid milk, but condensed milk seems to 
act as a diffeiential medium well adopted foi their development. 

PVazier shows that organisms ot the potato bacillus group can pioduce 
rennet-like enzymes in amount sufficient to favour the coagulation of milk on 
sterilization. 

Rationing of Dairy Cows. Departmental Committee Report,, Ministry oj 
Agriculture and Fisheries ^ 192$. — Milk recording has done much to advance 
the inteiests of dairying, but undoubtedly, as is suggested in this report, the 
greatest possible advance cannot be made through milk recording unless the 
feeding of the cows receives attention at the same time. In some of the 
English milk recording societies systematic 1 aliening of the‘cows is practised 
to a certain extent, and the report under review recommends the extension of 
this practice. 

T^be committee preparing the report state ** that the general administration 
of a scheme of advice on rationing, uniform in its main princl’^^es, is both 
practicable and desirable. We have accordingly outlined in our report the 
type of scheme which we consider might usefully be adopted.” The main 
features of the scheme are : — 

**(i) Utilisation of the existing milk recording societies as extensively as 
possible, more especially for the purpose of obtaining such information as is 
required by advisers (usually the respective county agricultural organisers) to 
enable them to give sound advice to mrmers. 
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**{ij) Application of standard values, assessed on a uniform basis, to tbe 
home-produced foods fed by the farmer when advising him as to the cost of his 
ration. 

“(iii) Adoption of agreed scientific standards of feeding Cor maintenance 
and production. 

“(iv) Importance of personal touch between the adviser and the advised, 
secured by the farmer paying as many visits as possible to the farm. 

*‘(v) Recording and summarising the results obtained over a definite winter 
period, thus enabling comparisons to be made between individual farms and 
over the several counties.” 

Yeast as a Supplementary Feed for Lactating Cows. C. H, Eckles and 
K M, Williams^ Journal of Dairy Science^ VoL 8, No, 2, 1925. — Little is 
known about the requirements of dairy cattle for vitamines. This report deals 
with a study of the influence of vitaminc B on the milk production of cows. 
T wo groups of four cows each were fed by the reversal method. The basal ration 
consisted of maize silage, dried beet pulp, lucerne hay and a concentrate mixture 
containing ground maize, giound oats, wheat, bran and linseed oil meal. 
During the experimental periods 25 grams of dried yeast per cow per day was 
added. 

The basal ration used is one quite rich in vitamine B, and as the addition of 
the yeast, which contains a large amount of vitamine B, had no influence on 
the milk production of the cows, it would appear that the provision of an 
excess of vitamine B is of no value to dairy cows. 


LIVE STOCK -Poc//frt/. 

The Influence of Ultra-Violet Light on Leg Weakness in Growing 
Chicks and on Egg Production. Hu^hes,^ Payne ami iMt^haur^ Poultry Sc.^ 
VoL 4, No. 151, 1925. — Repetition of a previous cxpciimcnt has confirmed 
the beneficial influence of ultra-violet light in the picvention of leg weakness in 
growing chickens. Blood and hone analyses showed a higher calcium and 
phosphorus content in the case of the irradiated as compaied with the non- 
irradiated chicks. 

egg production thiee groups of 12 Leglioin pullets received a similar 
ration of corn, tankage, rnscin, butter and bone ash with an ad lib supply of 
sprouted oats. Pen I. received ultra-violet light for to minutes daily for 16 
weeks ; Pen II. was kept in a well lit loom \\uh no direct sunlight ; Pen HI, 
was kept outdoors exposed to sunlight. Before the experiment commenced 
no «;ignificant difference was found in the egg production of the thiee gioups. 
The production during the 16 weeks of the experiment was as follows : Pen I., 
497 ; Pen IL, 124 ; Pen III., 617 eggs. 

'fhe beneficial action of light was also shown in the chemical composition 
of the egg : the weight of calcium in the shell and the peicentage caltium and 
phosphorus in the contents being higher in the 11 radiated pen and the pen 
receiving direct sunlight than in the pen receiving no direct light. Half the 
birds in I’en II. died during the experiment, all showing the symptoms of leg 
weakness. 

The light treatment in Pen I. was discontinued and begun in Pen 11 . , when 
the previous order of egg production of the two pens was reversed, while no 
further deaths took place in Pen II. 

The eggs having the highest calcium content hatched best, but it was 
not believed that this was due to the percentage calcium, but to a vaiiation in 
the antirachitic vitamin content. Another factor believed to affect the hatch- 
ability is the amount of sunshine just preceding and during the time the egg 
is produced. 

The above interesting results of irradiating birds fall into line with results 
previously obtained with mammals. The beneficial influence of sunlight on the 
health and rate of growth of young pigs was noted at the Rowett Institute in 
1920, where pigs confined in a badly lit and badly ventilated sty failed to grow% 
Hess and his co-workers in America found that sunlight or artificially produced 
jltra-violet rays prevented or cured rickets, a disease of metabolism. Orr, 
Mag^esmd Henderson {Proc. Physiol. Soc.^ 5/7/24) found that, in growing pigs 
on a 4 lht badly balanced with regard to its mineral content^ trradiaMon definitely 
ixK^eased the absorption and retention in the body of calcium and phosphorus* 
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STATISTICS. 


F&IOES of AaRIOULTUBAL PRODUCE and FEEDING STUFFS 
in Soptember, October and November 1926. 

Average Prices of Live Stock, in Scotland. 
{Compiled from Reports received from the Board's Market Reporters^ 



1 

1 September. 

October. 

November. 

Description. 










1st. 

2nd. 

1 

1 3rd. 

1st. 

1 

' 2nd. 

, 3rd. 

1st. 

2nd. 

3rd. 


FAT STOCK;- 


1 








Cattle— 

Aberdeen -Angus 

per cwt. 
, l.w. 

' s. d. 

70 0 

per cwt. per cwt. 
i.w. l.w. 

s. d s. d 

62 10 47 3 

per cwt. 
l.w. 
d. 

70 6 

per cwt. per cwt. 
l.w. l.w. 

V. d. s. d. 

62 II 45 10 

per cwt 
l.w. 
s. d. 

71 2 

pc: cwl.iper cwt. 
l.w 1 l.w. 
s. d. s. d* 
64 0 45 4 

Cross-bred (Shorthorn) 

64 11 

57 *0 

42 2 

6 s 4 

57 5 41 2 

66 3 

58 II 46 2 

Galloway 

61 0 

56 II 

•• 

62 10 57 5 


C4 3 

57 n 


Ayrshire 

59 5 

S 3 10 

3 ^ 4 

59 6 

S> 637 4 

61 6 

50 3 i 36 3 

Blue Grey 

62 0 

! 

1 

63 6 



6^ 0 

59 0 


Highland 

62 3 

59 0 


66 3 



66 7 

60 5 


Veal Calves 

per Ih. 

d. 

17 

per Ib. 

12 

pei lb. 
d% 

8 

per lb. 
d, 

18 

pet lb. 
d. 

I2J 

per lb. 
d, 

8 $ 

pel lb. 
d* 

*9 

per lb, 
d. 

13J 

pet lb. 
d. 

10 

Sheep— 

Cheviot 

indei 
60 lb. 

per ib. 
d, 

< 5 i 

60 lb 
AuU 
upwMs 
per Ib. 

Hi 

Ewes 
per Ib. 

d. 

llj 

under 
60 lb. 

per lb. 
d. 

60 lb. 
and 
upw’Us 
l>er lb. 

« 3 l 

Kwes 
per lb, 

d. 

ICi 

undei 
60 lb. 

pet lb. 
d 

Mi 

60 Ib. 
and 

upw’dfe. 
per lb. 

Hi 

Ewes 
per lb. 

d. 

11 

Half-bred 

1 

*5 

Hi 

lOj 

Mi 

Ml 

loi 

Mi 

ni 

10 

Blackface 

i 4 i 

1 

12$ 


14 

I2i 

loi 

Mi 

12^ 

lOj 

Grcyface 

* 5 i 

i Hi 

j 

8 | 

MJ 

13 

81 

Hi 


9 

Down Cross 

*5 

1 

j 14 


14 li 

i 3 i 


Hi 

134 


Pigs— 

Bacon Pigs j 

! per 
' stone, 
[r. d, 
iI 3 I 

1 

per 

stone. 

J. d. 
11 10 

! 

per 

stone. 

d. 

i 

1 

per 1 
stoue. ; 
J. d j 

*3 9 

1 

per 
stone, 
r. d, 
12 7 

per 
stone. 
s. d. 

per 

stone. 

' s* d» 
H 2j 

per 
stone. 
s, d 
12 II 

per 
stone, 
r. 4 f. 

Porkers 


4 


14 * 


1 ... 

M 4 j 

13 3 , 



lo; 
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Average Prices of Live Stock in Scotland— 


Description. 

Sbpiembfr. 

October, 

November. 

1st. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 


BS 


STORE stock — 

















Store CAirLE— 


















Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Pei 


head 

head 

head 

head 

head 

head. 

head 

head 

head 

Aberdeen Angus 

£ 


£ 

s 

£ 

s 

£ 

s 

£ 

S 

£ 

s 

£ s 


s 

£ X 

Yearlings 

21 

2 

17 

15 

14 

5 

20 

7 

16 

8 

13 

4 

19 10 

16 

8 

12 6 

Two year olds 

26 

12 

21 

9 

18 

0 

26 

13 

21 

15 

17 

II 

26 0 

21 

0 

18 2 

Cl OSS bred (Shorthorn) 

















Yearlings 

18 

5 

15 

2 

13 

5 

18 

12 

15 

7 

12 

8 

18 s 

IS 

4 

12 9 

Two-year olds 

25 

II 

20 

0 

16 

13 

25 

I 

20 

4 

16 

18 

24 2 

19 

9 

16 0 

Galloway . 

















Yearlings 

18 

5 

>3 

10 



17 

12 

II 

10 



16 9 




Two year olds 

25 

5 

20 

0 



25 

2 

19 

0 



25 0 




Ayrshire 

















Yearlings 

10 

10 

9 

JS 



10 

II 

8 

10 



9 5 




Two jear olds 







19 

17 


0 

12 

0 





Blue Grey . 

















Yearlings 

*4 

10 















Two-year-olds 

24 

5 





23 

0 









Highland 

















Yearlings 

12 

9 

9 

18 

7 

10 

14 

0 

11 

11 

9 

i2 

12 8 

10 

19 

8 10 

Two-year-olds 

15 

10 

12 

18 

10 

17 

16 

16 

13 

18 

II 

11 

17 II 

*4 

12 

12 9 

Three-year-olds | 

28 

0 

22 

0 

18 

5 

23 

0 

19 

IS 

16 

13 

19 13 

17 

16 

IS IS 

Dairy Cows— 

















Ayrshire 

















In Milk 

32 

I 

24 

9 

14 

5 

33 

71 

25 

1 

13 

18 

32 18 

25 

19 

13 6 

Calvers 

32 

16 

24 

II 

IS 

6 

3 « 

17 j 

24 

II 

15 

2 

32 6^ 

25 

2 

14 17 

Shorthorn Crosses 










1 







In Milk 

38 

8 

28 

61 

20 

8 

38 

12 

30 

13 

20 

5 

38 19 

30 

5 

19 18 

Calvers 

37 

12 

27 

17 j 

18 

5 

38 

3 

28 

12 

18 

II 

36 16 

27 

7 

17 7 

biORE Sheep— 


1 


1 

1 




1 


1 









(6 to 10 weeks old) 
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Average Prices of Dead Meat at Dundee, Edinburgh, 
AND Glasgow. 

(^Compiled from Reports received from the Board's Market Reporters.) 


Description. 

Quality. 

September. 

October. 

November. 


Edinburgli. 

Glasgow. 

Dundee. 

if 

1 

s 

Glasgow. 

i 

1 

0 

} 

s 

0 ■ 

Beef 

1 “ 

1 

1 per lb. 

I per lb. 

per lb. 

per lb. 

per lb 

1 

j per lb 

per lb. 

per lb. 

per lb. 

Home-fed — 


d. 

d. 

d. 

d. 

d. 

' 

d. 

d. 

d. 

Bullock or Heifer ... 

1 

1 I 

10 

loi 

Hi 

94 

9l 

III 

91 

9i 

II 4 


2 

9l 


104 

98 


104 

94 

84 

10 

Bull ... 

I 

a 


8i 

88 

88 

84 

81 

71 

81 


2 

7l 

* 

74 

8 

8 

74 

8 


74 

Cow ... 

I 

7i 

6i 

74 

7 

68 

1 74 

7 

61 

7* 


2 

6| 

6 

Si? 

64 


si 

64 


54 

Irish — 


1 









Bullock or Heifer 

' I 



9S 


1 

94 

... 


9i 


2 



84 

... 

... 

84 

.. 


81 

Bull 

1 



74 


... 

7J 


... 

74 


2 

... 


6$ 

... 


64 

... 


61 

United States & Canadian — 







t 




Killed at Birkenhead 

I 




... 


i 



81 


2 

... 

... 


... 

... 

8 




,, Glasgow 

I 

... 


9f 


... 

91 



9 


2 


... 

84 

... 

... 

81 



84 

Argentine Frosen— 











Hind Quarters 

1 


64 


... 

6^ 

... 


S4 



2 

... 




6 



54 

... 

Fore 

I 


5 

... 

... 

58 

... 


5 

... 


2 


4S 



si 





Argentine Chilled— 











Hind Quarters . . 

1 

... 

84 



74 

7i 


64 

64 


2 


74 

64 

... 

74 

74 

... 

64 

6| 

Fore ,, .. ... j 

1 1 


Si 

5 

... 

S4 

S4 


81 

44 

1 

1 2 

... 

5 

48 


5 

S4 


41 

4 

New Zealand Frozen — | 

1 










Hind Quarters 

1 


... 

64 



64 


... 

SI 

Fore „ 

2 

* 1 

“ 1 
1 1 


3^ 

... 


' 4 I 



4l 

Mutton 


1 

1 



... 

... 





Hoggs, Blackface 

under 6o lb. 

i5i 

124 . 

I 2 J 

»44 

nJ! 

114 

13 

11 

Ilf 


6o lb. & over 


1 

ni 

134 

1 

III 

12 

9 

Hi 

,, Cross ... 

under 6o lb. 


124 ! 

12 J 

Hh 

114 i 

Ilf 

13 

11 

114 

1 

6o lb. & oven 


... 1 

118 

134 1 


i»4 

12 

9 

”4 

Ewes, Cheviot I 

I 

III 


94 

104 


8| 

9 

7ft 

81 

1 

2 

loi 

1 

8i 

94 


74 

8 


7l 

,, Blackface ... | 

1 

III 

1 

8J 

io| 

' ... 

84 

9 

7ft 

81 


2 

io4 

1 

74 

94 


6| 

8 


6| 

„ Cross j 

I 


’8* 

8 

84 

"SS 

71 

7 

73 

74 

1 

2 

8 


74 

74 

.... 

7 

6 



Argentine Frozen 

I 


... 

64 

... 


6i 

... 


'"of 


2 



5l 



... 


... 


Australian ,, 

X 

... 

7i 



’74 


... 


... 


2 

... 

7 

... 


71 



64 

... 

New Zealand,, 

I 

... 

... 


I ••• 



... 

... 

7 


2 




... 

... 


... 

. , 


Lamb 











Home-fed 

I 

15} 

>3l 

*34 

... 

I2f 

12 

... 

lift 

lift 


2 


... 

10> 

... 

... 


... 

9 

xoi 

New Zealand Frozen ... 

I 


12 

114 

... 

II 8 

111 

... 

II 4 

10 


2 


Hi 

10 

... 

... 

91 

... 


... 

Australian Frozen 

I 



... 

... 



i 



Argentine „ 

2 

1 

2 


... 

... 

... 

... 



e*t 
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Average Prices of Potatoes at Dundee, Edinburgh,- 
AND Glasgow. 


{Compiled from Reports received from the Board’s Market Reporters) 




SEPTEMBER. 




• 


LaIE VARIETIE.S. 


Market. 

*'3 


1 






3 


1 






O' 

First 

Second i 

Red Soils. 

Other Soils. 1 



Eailics. 

Earlies. 


1 






1 

Lanijworlhy ' 

1 

Lang worthy 





j 

anti Golden 

Other. ' 

and Golden 

Other. 





Wondci 

1 

1 

Wonder. 




per t ti. 

1 

pei ton 

pel ton. 

])er ton 

pfi ton. 

per ton. 



i 1 d 

^ 5. d. 

C ' d 

r s. d 

£ s d. 

£ s d. 

Dundee 

I 

! 

4180 

... 



4120 


2 


... 




... 

Edinburgh ... 

1 

2 

! 

5 '3 0 

... 

... 


... 

Glasgow 

2 


580 

... 

... 


5 15 0 





OCrOBEK. 



Dundee 

I 


3 10 0 

1 


... 


400 

Edinburgh ... 

1 

1 

4 19 0 , 




4 15 0 

Glasgow 

1 

2 

... 

4 17 0 1 

j 

::: 

... 

7 4 0 

4 17 0 

i 





NOVEMBER. 



Dundee 

I 






4 €) 0 


2 


... 

... 

... 

... 

... 

Edinburgh ... 

I 


0 

C 

... 

... 

... 

4 11 0 


2 


... 

... 

... 


... 

Glasgow 

I 




600 

6130 

1 

1 4 10 0* 


I 

... 

... 

... 

... 


1 4 3 ot 


• Kerr’s 

Pink, 

t Arran Chief, 


HI 
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Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 


{Compiled from Reports received from the Board's Market Reporters.) 




SEPTEMBER. 

Market. 

Quality. 

Roots 

Hay. 

Straw. 

i 4 


Carrots. 

Yellow 

Turnips. 

Swedes. 

Rye Grass 
and 

Clover. 

Timothy. 

Wheat. 

Barley. 

{« 

0 

Moss Litte 

1 Dundee ... 

I 

I 

per ton 
s d. 

I>ei ton 
\ d 

per ton 
s d 

•• 

per ton 

5 d 

io8 0 
ri8 of 

per ton 

X. d 

per ton 
s d 

69 0 

... 

per ton. 
s. d 

per ton 
s d. 

69 0 

pel ton. 

X d, 

52 0* 

1 Edinburgh 

I 

1 

... 

... 

... 

109 0 
120 of 

... 

64 0 

... 

... 

59 0 

44 0 

II Glasgow ... 

I 

I 

... 

... 

... 

. . 

0 0 

97 0 

65 0 

... 

60 0 

37 6 



OCTOBER 

{Dundee ... 

I 

I 

... 

... 

... 

III II 

120 oi 

... 

70 0 
90 of 


70 0 
90 ot 

52 0* 

{ Edinburgh 

I 

I 

... 


... 

112 6 
120 of 

... 

65 0 


62 6 

... 

44 0 

II Glasgow ... 

I 

I 

... 


... 

9^ 0** 

75 oSt 

100 0 

66 3 


65 0 

* ’ 

37 6 



NOVEMBER. 

{Dundee ... 

I 

I 

... 

... 

22 6 ! 

... 

... 

1 14 5 

us of 

... 

70 0 

70 0 

. 00 

0 

52 0* 

{Edinbuigh 

I 

I 

• • t 

... 

... 

116 3 
123 2t 

... 

70 8 

... 

70 8 

44 0 

II Glasgow ... 

I 

I 

■ • » 

... 

... 

96 3** 
75 o§ 

loi 3 

73 9 

... 

73 9 

37 6 


* At Quay. ** Old Crop. t Baled and delivered. § New Crop. 

t Quotations for Hay and Straw, delivered loose in town, except where otherwise indicated. 
It „ baled Hay and Straw, f.o.r. 

112 




PRICES OF FEEDING STUFFS, 


Average Prices of Feeding Stuffs- at Glasgow and Leith 
{Compiled from Reports received from the Boards Market Reporters^ 


Description. 


Linseed Cake- 

Home 

Foreign 

Decorticated Cotton 

Cake 

Undecoriicated 
Cotton Cake — 
Bombay (Home- 
manufactured)... 
Egyptian (Home- 
manufactured)... 
Palmnut Kernel Cake 
Coconut Cake 
Groundnut Cake— J 
Undecorticated \ 
Maize Germ Cake- 
Home 

Foreign 

MaizeGerm Cake Meal 

Bean Meal 

Maize Meal — 

Home Manufactured 
South African Yel- 
low 

Rice Meal .. 

Locust Bean Meal... 
Locust Beans (Kib- 
bled and Stoned) 
Maize Gluten Feed 
(Paisley) 

Maize 

Oats, Canadian— 
n (No. aFeed.s) 

,, (No. a Western) 

,, Plate 

,, Home, Old ... 

„ ,, New... 

Barley (Feeding) ... 
Barley Bran 

Malt Culms 

Distillery Mixed 
Grains — Dried 
Brewers’ Grains— 

Dried 

Distillery Malt Grains 
—Dried 
Wheat- 

Middlings (Fine 
Thirds or Parings) 
Sharps (Common 
Thirds) 

Bran (Medium) ... 
„ (Broad) ... 
Feeding Treacle 
Crushed Linseed ... 

Fish Meal 

Beans — 

China 

. English 

- Sicilian 


September. 


October. 


November, 


Glasgow. Leith. Glasgow. Leith. Glasgow. Leith, 

per ton. per ton. per ton. per ton. per ton. per ton, 
jC s, e. I s. (L £ s. d. £ s. d, £ s. d. £ s, i 


13 9 0 12 15 o 13 J 3 12 5 o 

13 5 10 ... 12 16 3 

12 10 8 ... 12 10 O 


12 11 3 12 I 3 

12 I 3 


075 


776 6 i 8 9 | 7 i 3 j 6 i 2 6 


0 

o 

6 I ... 

6 12 5 


6 1 II o 
3 

3 10 0 

0 1 9 7 


6 ' 10 16 

O ! 9 IS 
9 12 o 

6 I 
o I 

4 I 10 12 
O i 10 16 


o' 9 10 
4^81 


$ 12 6 
984 


I '9 II 3 
r*io o 8 


II 15 o 

II 7 6 

II 17 6 

o 12 o o I 12 I 3 

11 2 6 | ... 

o 10 o 0 * 9 12 6 

839' 

o 10 7 6 ' 9 10 o 

6 9 15 o 8 13 2 

9 to o 

o 9 18 2 950 

o 9 16 8 9 15 o 

o ... 12 o o 

9 10 o 

12 6 8 

o 10 5 0 950 

o t9 4 5 10 0 o 

10 o o 

7 10 o 


826 
950 
II 9 2 , 
*926} ... 

*•9 12 6 1**9 5 o 

II 00 
11501 

11 10 o 

12 O 10 ; 12 O O 

10 18 4 ^ 

( 

9 II S' 9 10 0 

784 ! ... 

10 o o j 9 0 o 
850 

9 10 o 

9113 900 


9 10 01 8 IS o 

t 9 I 3 9 15 o 

976 
7 3 9 


906*9 10 o 900 9100 

Isso 8150 850 


8 13 9 


8 12 6 > 


10 7 o 9 0019 15 8 8 12 -dip 5 o 8 7^6 


860 840 7 12 6 7 13 9 
7 18 6 7 19 o 7 10 8 776 


8 6 6 I 8 12 o 


50876 


8 ooj 8 4 o|Soo 8 oo 


27 14 o 


27 10 o 


20 16 o 18 15 0 I 20 12 6 I 1 $ 15 o 


11 5 6 

12 12 6 
1146 


II 4 a 
It 11 8 
10 16 3 


7 S 0 f 7 IP o 

7 9 5 776 

7 17 6 8 10 0 

800 800 

27 10 0 

20 10 o 18 15 o 

li o o 

II 7 6 

10 13 2 


* 37 per cent. Oil and Albuminoids. 


t Foreign Barley. 


40 per cent Oil and Albuminoids. 
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Statement showing the Acreage unuer each Variety 
OF Potatoes in Scotland in 1925. 


Vakietv. 

Acres. 

\'ARIET\. 

Acres. 

A. First Earlies. 


C. Maincrops. 


I. America* 

24 

28. Sutton’s Abundance 


2. Arran Rose * 

35 

(including Admiral, 


3. Dargili Early ^ 

120 

Balmuir, Bloomfield, 


4. J)i Vernon* 

45 

Cultiees Castle, Kerr’s 


5. Immune Ashleaf* ... j 

139 

New White, Laing’s 


6. Snowdrop (including > 


Prolific, Lomond, 


Witch Hill)* ... 1 

no 

Twentieth Century, 


7. Beauty of Hebron (in- i 


Osborne Seedling, , 


eluding Puritan) ... | 


just in Time, etc.) * 

1,562 

8, Duke of Yoik (including - 


29. An an Victory* 

606 

Midlothian Eaily and 


30. Bishop * 

70 

\’ictory) ' 

B423 

31. Champion* i 

1,406 

9. Eclipse ^including Sir 


32. Crusader* | 

651 

John Llewelyn' 

1,822 

33. Eaily Market * i 

160 

10. Epicure 

9*372 

34. <>oIden Wonder (includ- { 


II. May Queen 

232 

ing Peacemaker)* 

10,560 

12. Myall’s Ashleaf Kidney 

21 

35. Irish Queen* 

290 

13. Ninety fold 

«73 

36. Kerr’s Pink* 

30,623 

14. Sharpe’s Expi ess 

2,131 

37. Lang worth) i/mduding 


15. Sharpe’s Victoi 

71 

Mainciop and WhaPs 


16. Other First Karlies not 


Wanted) * 

829 

specified above ... ‘ 

102 

38. Lofhar* 

141 


— 

39. Majestic* 

2,977 

'fotal T'irst Eailics ... 

i5i955 

40. Rhoderirk Dhir" 

838 



.11. Templar'^' 

58 



42. Tin>\ald PcvfciTion . . 

B332 



43. White City fiiuliuting 




Caruegiej * 

58 



44. An an C'hief 

16,175 

Jl Second Eaki ies. 


45. P>eigood 

207 



46. Field- Marshal ... 

2,668 

17. Ally* 

754 

47, (ieneial 

103 

18. Arran Coniiadc* 

627 

48. King EiU\aul Vl\. in- 


19. Catriona * 

49 

cluding Red King) .. 

1 5)434 

20. Edzell Blue * 

PQ 

49. Northern Star (includ- 


21. Great Scot* ' 

9,167 

ing Aja.x, Allies and 


22. Katie (Bover* 

1 18 

Aerojdanes) 

144 

23. King George \'. * 

486 

50. President (including Iron 


24. K. ofK.* ... ... 

20 

Duke and Scottish 


25. British Queen (including 


Farmer) 

220 

Pioneer, Maepherson, 


51. Up to-Daie (including 


Maid of Auchtcrarder, 


Dalhousie, Factor, 


Scottish Standard, 


Glamis Beauty, Scot- 


English Beauty, etc.) 

5i774 

tish Triumph, Stephen, 


26. Royal Kidney (including 


Table Talk, Laing’s 


Queen Mary) 

209 

Impeiial, etc 

2,473 

27. Other Second Eai lies not 


52, Other Maincrops not 


specified above 

159 

specified above 

937 

Total Second Eaiiies | 

, 17,692 

Total Mcaincrops 

90,531 

Total Area 

Reivknfd ... 12.^,178 Acfep. 



Notes,— (1) In the county of Inverness the distiicts of Skye, Hniris, North and Scmih Ulst were excluded* 
In the county of Ross the Western and South-Western distiicts and the dUliict of l«eWMi were , 
excluded. j 

(2) Varieties marked thus * are immune fjroni Wart Disease. 
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AnWtnACt OP AGRICULTURAL RETURNS 
FOR SCOTLAND, xm 


Collected 4th June 1925 (and comparison with 1924). 


CROPS. 


Distribution 

1025. 

1924 1 

Acres 

19,069,683 

Incrbabb 

Dxcrfasb 

Totai Arba (excluding Water) 

Acrgs 

19.069,608 

Acres 

Per 

Cent 

Acres 

Per 

Cent 

Total Acrragb under all Crops and 
Grass (e) 

4,706487 

4,716,200 i 

10,093 

0 21 

Akablb Land 

8,889.869 

8,278,110 


“ 48,767 

~iir 

f For Hay 

156,844 

164,76'» 

1,479 

096 




1,819,594 

1,887,400 

82,186 

2 60 



1 lOFAl 

1,475,888 

1,442,174 

3,064 

2 38 



WhftsT' 

48,617 

49,440 



832 

168 

Barley (including Reie) 

158,981 

161, 6SS 

1,333 

0 88 

29,640 

309 

Oats 

925,995 

9u5,6J'i 



Mixed Grain 

1,971 

l.SS'l 

6)8 

47 ^6 



Rye 

B,8e0 

6,6 1) 



1,276 

19 22 

Bmos (to be harvested as Coi n) 

8,409 

3 7)2 



)23 

8 65 

Peas 

457 

400 



42 

8 42 

Potatoes 1 

142.155 

1’8 2«1 

3 874 

3 80 

9,758 


Turnips and Swedes I 

395,940 

406,00 { 



2 40 

Mangolds 

1,U7 

1,310 



190 

15 12 

Cab&ge 

4,160 I 

4,1 10 

21 

0 .>1 



Rape 

12 607 

11,843 

764 

6 45 



Vetches or Tares for Seed 

196 ' 

261) 



73 

27 14 

Vetches, Tares, Beans, Peas, Mashlum etc , 







for F^odder 

10,658 

10 660 

3 

0 03 


,, 

Sugar Beet I 


106 

1,297 

661 73 

* 116 

29 67 

C irrotg 

275 

)91 



Onions 1 

189 

161 



22 

10 66 

llax 

753 

120 

627 

497 02 



Small Fruit 

7,189 

0,969 

220 

no 

•• 


Ryb grass and othei ( L"*. 

Rotation Grassss] NotforHa> 

and Clovel [ Yotal 

Oihbr Ckois 

Barb Fallow 

Orchard** (^) 

408, W 
1,099.420 

415,822 

1,009,753 


1 

~1l2,226 

383 

294 

0 03 

1,502,517 

2,872 

9,068 

1,516,076 


■ 1 

12,558 

0 83 

2444 

0,992 

128 

2,071 

5 70 
20 02 



1,168 

1,844 


181 

13 47 


LIVE STOCK. 


Horses used for Agncultural puj poses 
(including Mares for Breeding) 

lone ieat end .hove 
nne year 

Tot A I 

Other Horses 

Total of Horsbs 
Cows m Milk 

Cows in Calf, but not lu Milk 
Heifers in Clalf 
Bulls being used for Service 
Other Cattle —Two Years and above 
,» f, One Year and undei two 

» M Under one year 


Toiai ofCattik 


Ewes kept for Breeding 
Rams to be used for Service in )M5 
Other Sheep —One yeai and above 
M I Under one year 


Total of Sheep 

7,118,880 

Sows kept for Breeding 

Uiag used for Service 

Other Pigs 

"" xmS 

1,875 

186,184 



Excluding Mountain and Heath Land’used for giaetng (•.048, 996 acres in 1928) 
W An:i^ Crop or Grass grouMn in Orchards is alto returned under its proper heiding 















THE SCOTTISH JOURNAL OF AOWCUtVURE. [JA». 


Acreage under Wheat, Barley (including Bere), and Oats 
in each County on 4th June 1925, with Comparison for 
1924. 


Counties. 

Wheat. 

Barley 

(including Bere). 

Oats 


1925. 

1 

1924. 

1925. 

1924. 

1925. 

1924 


1 

1 A(Tes. 

Acres* 

Acres* 

Acres. 

Acres. 

Acres. 

Aberdeen 

' 18 

50 

19,763 

18,901 

183,620 

188,328 

Argyi.i 

( • • • 

... 

1,211 

1,226 

15,397 

16,007 

Avr 

858 

726 

233 

166 

39,367 

41,668 

Banff 



7,770 

7,271 

46,602 

48,067 

Berwick 

1,194 

1,285 

15,637 

15,680 

28,149 

28,758 

Bute 

1 

3 

10 

20 

4,739 

4,823 

Caithness * ... 



612 

545 

29,694 

29,876 

Clackmannan ... ' 

205 

228 

202 

183 

2,931 

3,267 

Dumbarton 

465 

378 

17 

12 

6,695 

7,146 

Dumfries 

44 

37 

306 

307 

37,434 

38,692 

East Lothian . 

4,228 

4,115 

16,269 

14,923 

15,795 

16,805 

Fife 

10,933 

11,812 

14,719 

14,101 

41,804 

43,452 

Forfar . . 

9,824 

9,985 

17,688 

17,850 

64,322 

55,696 

Inverness 


34 

4,540 

4,678 

29,737 

30,614 

Kincardinf 

899 

910 

9,542 

9,948 

29,351 

30,014 

Kinross 

152 

149 

166 

179 

6,664 

6,840 

Kirkcudbrighi... 

8 

8 

51 

31 

22,119 

22,982 

Lanark 

1,830 

1,502 

77 

107 

36,407 

38,113 

Midloihian 

6,060 

4,702 

4,814 

4,830 

20,501 

21,484 

Moray 

380 

381 

9,645 

9,349 

24,159 

24,721 

Nairn 

67 

... 

2,309 

2,293 

6,209 

6,214 

Orkney . 



3,678 

3,589 

32,751 1 

33,098 

Peebles 

. . . 


93 

93 

5,870 i 

6,063 

Peri II 

6,461 

7,418 

3, SCO 

3,809 

, 67,382 

68,957 

Renfrew 

1,490 

1,595 

7 

62 

9,503 

10,197 

Ross & Cromarty 

599 

393 

7,622 

8,011 

31,015 

31,502 

Roxburgh 

352 

355 

9,225 

9,246 

24,228 

25,092 

Selkirk 


8 

229 

238 

3,768 

3,977 

Shetland 


. . . 

623 

630 

6,244 

6,446 

SlIRLTNG 

1,602 

1,334 

920 

874 

17,798 

18,539 

Suiherland 



291 

399 

‘ 7,431 : 

7,695 

West Lothian ... 

2V636 

S,036 

1,841 1 

1,820 

10,438 

11,192 

Wigtown 

18 

6 

171 j 

202 

27,791 

29,320 

Total ... 

48,617 

49,449 

152,921 

1 

151,588 

925,995 ^ 

955,535 
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ISII»<S1 AOMCULTURAL RETURNS FOR SCOTLAND. 


ACREAGE’ under BEANS, POTATOES, and TURNIPS and Swedes 
in each COUNTY on 4th June 1925, with Comparison 
for 1924. 



Beaas.*^ 

j Potatoes. 

1 

Turnips and 
Swedes. 

v^OUNTiKS. 

1925. 

1924. 

192.-). 

1924. 

1925. 

1924. 


Acres, 

Acres, 

1 Acres, 

Acres, 

Acres, 

Acns. 

Aberdeen 

11 

11 

7,6.').3 

7,329 

81,405 

81,585 

Argyll 

10 

15 

2,871 

3,015 

4,762 

5,146 

Ayr 

190 

223 

8,606 

7,860 

7,006 

7,624 

Banff 

31 

26 

/ 1,744 

1,735 

19,829 

20,0.32 

Berwick 

150 

177 1 

2,57.3 

2,597 

20,593 

21,168 

Bute 

10 

J6 

1 1,088 

1,016 

1,235 

1,340 

CaithnE'^s 



1,225 

1,238 

1 1,061 

11,329 

Cl ACKMANNAN . . 

242 

229 

401 

410 

. 727 

812 

Dumbarton 

11 

14 i 

2,276 

2,198 

1,364 

1,458 

DUMFRIK'? 

4 


3,296 

.3,199 

14,789 

15,507 

East Lothian . 

76 

63 

8,076 

7,678 

12,405 

12,913 

KiJ'E 

248 

353 

]6,.981 

16,043 

21,349 

21,786 

Forfar 

17 

24 

17,828 

17,608 

30,34) 

30,584 

Inverness 



5,265 

5,302 

8.998 

8,996 

Kincardine 

10 

24 

4,529 

4,307 

15,088 

15,282 

Kinross 


5 

1,233 

1,148 

2,210 

2,383 

Kirkcudbrkuii 

7 

4 

1,369 

1,324 

9,335 

10,072 

Lanark 

4 

1 

... 

6,172 

4,878 

9,203 

9,611 

Midlothian 

1 

2 

' 6,4.38 

6,225 1 

9,579 

9,747 

Moray 

23 

11 1 

1,685 ! 

1 1,557 ' 

13,358 

13,683 

Nairn 

1 

1 

... 

, 261 

265 j 

3,777 

3,755 

Orkney 

1 

1 


1 

1 2,204 ' 

2,210 ! 

13,329 

13,616 

Peebles 

!!.* * 

‘ 1 

1 301 1 

281 1 

2,889 

3,038 

Perth 

763 1 

793 t 

; 17,474 

17,047 1 

24,046 

24,747 

Renfrew 

! 

61 

ii 

66 

' 2,967 

! 2,803 

1,977 

2,083 

Ross & Cromarty 

• * • 1 

••• i 

1 7,160 , 

7,149 

13,732 

13,993 

Roxburgh 

20 1 

r>8 li 

1,188 1 

1,158 

16,818 

17,482 

Selkirk 



147 

154 

2,152 

2,125 

Shetland 

... 

« . , 

j 2,042 

2,084 

' 991 

1,014 

Stirling 

1,384 

1,470 

3,181 

2,957 

3,572 

3,911 

Sutherland 


... 1 

1,108 

1,168 

2,649 

2,796 

West Lothian ... 

'*’28 

33 ! 

2,506 

2,340 

3,187 

1 s3.391 

Wigtown 

90 

116 

1,538 

1,416 

12,204 

12,696 

Total 

3,409 

3,732 

142,155 

138,281 

39.5,940 j 

I 

405,693 


* To be harvested as corn. 


117 





THB SCOTTISH JOVtLUhl OF AGRICULtOWB 


Acreage under Rye-grass and other Rotation Grasses and Clover, 
and under Permanent Grass in each County on 4th June 1935, 
with Comparison for 1924. 



Bpe-graaB and other EoUtlon 
' OraseeB and Clover. 

Permanent Orate. 

Ck)UNTI]B6 

, For Hay 

Not foi Hay. 

l*or Hay. 

Not for Hay. 


1925 

1924 

1925 

1924 

1926. 

1924 

1925. 

1924. 


Acres 

Acres 

Aires 

Acres 

Acres 

Aires 

Acres 

Acres 

Abebdben 

50,751 

52,939 

218,720 

227,290 

553 

824 

29,708 

36,482 

Abotui 

12,170 

11,926 

15,952 

10,027 

1.5,246 

15,066 

56,026 

150,687 

65,551 

Atb 

28 210 

28,226 

50 900 

47,952 

22,369 

22,653 

153,292 

Banff 

, 0,080 

10,218 

00,824 

58,S77 

194 

308 

9,601 

10,456 

Bsbwios 

ltf,b82 

11,399 

50,809 

19,709 

1,894 

1,445 

55,643 

55,435 

BtJTB 

2,442 

2,448 

5,265 

5,102 

330 

320 

9,935 

9,933 

Caithness 

10,097 

10,076 

28,745 

26,781 

805 

770 

25,8.>9 

25,700 

Claoemannan 

1,276 

1,420 

1,216 

1 310 

1,036 

917 

0,035 

6,287 

20,377 

Dumbabton 

5,310 

5 774 

0,868 

5,919 

2,570 

2,491 

20,586 

Duhfbibs 

1 10,614 
8,276 

20,432 

48 942 

18 <<5S 

18,424 

19,J02 

1.127 

99,077 

»',7U 

East Lothian 

9,160 

10,466 

16,909 

1,114 

24,482 

22,568 

Futb 

26,132 

27,016 

30,169 

30,842 

3,261 

2,7S1 

72,174 

69,925 

Fobfab 

22,055 

22,902 

63,261 

01,717 

1,212 

1,072 

25,739 
57,3 i7 

25,272 

Invebness 

11,293 

11,530 

22 011 

21,728 

H989 

8,439 

56,699 

Kinoabdine 

1 J,200 

n,4»9 

35,255 

35,306 

17‘i 

113 

9,10s 

8,166 

Kinboss 

2,971 

2,197 

7 147 

S103 

1 408 

007 

11,9 

10,709 

KlBOUBBBlQHl 

10,401 

10,460 

17 421 

'.4,247 

12,702 

12,593 

77,117 

70,060 

Lanabh 

31,906 

32,298 

35,376 

37,495 

13,013 

1 i,229 

104 740 

102,122 

Midlothian 

1],S57 

11,554 

15,374 

10,081 

1,002 

1,899 

10,021 

40,111 

Mobay 

1 5,832 

0,099 

1,710 

34,440 

33, %9 

277 1 

286 

7,400 

7,304 

Naibn 

1,691 

9,308 

9,142 

1 '' 

48 

1 ^**^27, 

1,784 

Obknsy 

10,173 

8,508 

30,160 

31,847 

698 

583 

ia,H7s 

13,491 

Peebles 

2,309 

2,552 

11,329 

10,608 

1,277 

1,238 

26,049 

26,153 

Pebth 

32,596 

34,753 

62,171 

63,241 

n,167 

11,085 

91,995 j 

87,614 

Renfbbw 

9,120 

9,820 

6,591 

7,166 

6,684 

7,190 

43,840 

42,111 

Ross and 

12,604 

13,054 

35,696 

36,022 

2,692 

1 2,779 

25,642 

24,583 

Cboiiabty 



RoXBtJBGH 

9,068 

9,376 

49,900 

47,841 

0,656 

6,776 

67,912 

69,227 

SSLXIBK 

1,108 

1,300 

6,832 

7,894 

2,417 

1,962 

1,727 

12,785 

12,007 

SHETZiAND 

1,348 
' 10,688 

1,366 

666 

677 

1,871 

11,264 

10,682 

Stiblino 

11,528 

10,149 

10,642 

7,719 

7,074 

i 

52,964 

61,979 

Suthebland 

4,509 

4,586 

6,799 

6,307 

1,640 

1,655 

7,484 

7,269 

West Lothian 

6.678 

7,108 


4,613 

1,160 

1 425 

22,137 

46,650 

22,133 

WlOTdWN 

6,955 

7,618 

5p56 

62,773 

5,893 

5,171 

44,287 

Total 

408,097 

415,822 

il 

4^ ! 

to 

0 

1,099, 758 

1 . . 

166,244 

'm,7«6 

1,819,594 

1,287.409 
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JJJIJiS] AGRICULTURAL RETURNS FOR SCOTLANB. 


Number of Horses, Cattle, Sheep and Pigs in each County 
on 4th June 1925, with Comparison for 1924. 



HonwA* 

Cattle. ^ 

Sheep. 

PW8. 1 

CoUNliSb 

1925. 

1924. 

1925 

11 

1924. ^ 

1925 

1924 

1925. 

1924. 


No 

No 

. „ 

/ft. 

1 

ifo m. 

No 

No, 

No 

ABXa&XBK 

24,889 

26,028 

6,875 

174,109 

164,591 

254,795 

222,624 

743,993 

15,821 

'£i,m 

AsaYLL 

5,029 

52,977 

53,816 

716,098 

4,159 

5,986 

Ayb 


8,835 

106,782 

109,973 

364,838 

363,449 

11,237 

17,506 

Bijrtr 

7,254 

7,740 

43,637 

41,584 

74,016 

64, 482 1 

4,114 

1,709 

Bsbwick 

4,316 

4,415 

23,941 

20,680 

o60,261 

346,664 1 

4,060 

6,011 

Bute 

1,112 

1,180 

1 8,796 

9,189 

89,212 

40,472 

670 

653 

CAixHinEsa 

4,707 

5,056 

19,809 

20,001 

152,122 

149,226 

1,415 

2,177 

Claokmankak 

586 

678 

J,398 

3,636 

12,832 

12,728 

995 

1,131 

Dumbarton 

1,^)82 

1,690 

13,256 

12,711 

66,942 

66,620 

1,088 

1,587 

Dumbbxbs 

6,302 

6,875 

08,528 

66,311 

12,247 

570,973 

548,690 

134,706 

9,497 

11,803 

£a6t Lothun 

3,279 

3,270 

16,256 

151,481 

3,931 

4,880 

Fete 

8,551 

8,841 

45,398 

42,321 

12.6,300 

109,875 

7,673 

10,240 

Fobvab 

8 498 

S,583 

48,917 

45,843 

189,217 

176,728 

606,541 

6,341 

8,857 

Inverness 

7,593 

7,789 

46,030 

45,290 

26,038 

507,887 

1,895 

2,099 

Kincardine . 

4,228 

4,352 

20,559 

61,201 

54,484 

2,895 

4,122 

Kinross 

IjO'id 

1 100 

6,378 

6,161 

62,394 

30,728 

766 

848 

Kirkoudbright 

1,470 

4,831 

1 7,576 

58,110 

56,033 

383,599 

367,078 

13,103 

15,594 

Lanark 

^173 

70,798 1 

71,602 

238,534 

233,549 

6,800 

9,857 

Midlotbian 

3,U8 

3,540 

17,804 * 

17,324 

178,989 

109,801 1 

14,021 

14,983 

Moray 

1,220 

4,347 

24,305 

21,846 

51,941 

48,011 

2,951 

3,902 

Nairn 

1,195 

1 241 

6,642 i 

6,367 

16,661 

13 950 

) 

600 

812 

Orkney 

5,099 

5,863 

30,441 

30,557 

34,892 

33,026 1 

1,725 

1 739 

Peebles 

961 

967 

7,356 1 
67,714 ' 

1 6,769 

' 03,677 

205,810 

201,129 ' 

500 

624 

Pertb 

11,240 

j 11,323 

627,799 

594,113 1 

8,208 

11,815 

Rektrew 

2,446 

1 2,596 

25,622 

, 25,608 

38,714 

40,103 * 

2,719 

3,623 

Ross AND 
Cromarty 

6,238 

6,370 

40,435 

1 

1 38,726 

291,246 

279,026 

3,105 

4,253 

Roxburob 

3 558 

3,699 

24,289 

' 22,180 

604,366 

J 549,219 

8,576 

4,095 

Selkirk 

506 

579* 

] 3,962 

1 3,659 j 

191,497 

186,386 

525 

828 

Shetland . 

2,015 

2,454 

11,450 

1 11,065 

146,544 

140,763 

200 

174 

BnauNO 

4,001 

4,305 

38,198 

1 31,570 

120,685 

116,173 

2,524 

2,982 

Sutherland 

2,060 

2,114 

‘ 9,766 

9,684 

203,992 

203,166 

560 

743 

West Lotbian 

2,126 

2,091 

11,764 

11,377 

20,735 

18,875 

1,714 

14,879 

2,381 

Wigtown 

5,224 

5,464 , 

67,385 

55,856 

124,828 

119,229 

16,651 

Total | 

i 

154,851 

J 

171,167 
- J 

1,204,791 

1,164,397 

7,U8,820 

6,886,152 

164, 22J 

198,886 


* Horset used (or agrlcuUnral parposes, mtres for breeding, and unbroken bofse8(mclud* 
ing Stalliont). ** Other Horses ” on agricultural holdings are not included ; the total for 
these in Scotland is given m the summary table on p. lU. 
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THE ERADICATION OF BRACKEN. 

J. H. Milne Home. 

Most competent observers will probably agree that during the 
last twenty or thirty years bracken has been increasing on hill 
land in Scotland. The spread of bracken, when once the plant is 
firmly established, may be comparatively slow, but it is persistent 
and sure. Small patches of an acre or less can quite well double 
themselves within five to ten years. A considerable amount of 
literature bearing on the subject may be found in agricultural 
and scientific journals in recent years, and while theie is much 
interesting and valuable information to be found in these papers, 
few, if any, go into details of cost. If the bracken pest is to be 
successfully dealt with, the owners and occupiers of infested land 
must be convinced that the destruction of bracken is financially 
and economically possible. Should the cost of eradicating bracken 
on a given area be greater than the capital value of the cleared 
ground the outlay involved cannot be financially profitable. Such 
instances may occur, but in most cases the value of the land after 
being cleared will be considerably greater than the cost of clearing. 

The Directors of the Highland and Agricultural Society of 
Scotland consideied the question of the bracken pest as far back 
as 1902, and their Minute of ^rd December in that year reads 
as follow'S : — 

“The Minutes of the Science Committee of 3rd December 
relating to bracken on hill grazings uere read and approved. 
The Minutes stated that the general information of the 
Committee was that, while the growth of bracken on hill 
grazings had undoubtedly increase<i in recent years, there w^as 
no need for any further investigations or experiments as to 
the most effectual means of combating the. plague. The 
Secretary had issued over 120 circular letters to owners and 
occupiers of hill grazings, and in the opinion of the Committee 
it was made sufficiently clear in the large number of replies 
received to this circular letter that the only practicable and 
effectual means of keeping brackens in check is cutting the 
undeveloped brackens early in June. The Committee re- 
commend that the Society offer two premiums (together not 
to exceed £so in value) for bringing out machines or 
implements for cutting or destroying brackens ; one prize to 
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be for an implement for hand use and the other for a machine 
for horse power/* 

A few years later one or two types of horse-drawn braclcen- 
cutters were brought out and tried, but these never obtained 
extensive favour. Owing to the rough, uneven nature of the 
ground upon which brackens usually grow, and the presence of 
rock and loose stones, the wear and tear upon a machine of any 
weight must necessarily be heavy. A great deal of bracken- 
covered ground is so steep that horses would have difficulty in 
working any kind of machine. For these reasons cutting by hand 
has generally been adopted. 

The Journal of the Board of Agriculture for October 1911 
contains an article on the destruction of bracken. Particulars are 
given of the total cost of incurred in clearing an area of 

500 to 600 acres in Dumbartonshire, and of £igo for another 
area of 200 acres in Argyllshire. 

In the Transactions of the Highland and Agriadtural Society 
for 1916 there is an article by Mr. G. P. Gordon which gives a 
good deal of useful information as the result of experiments made 
in cutting bracken at different dates, and also in the use of sprays. 
The most effective spraying mixture was found to be a 5 per cent, 
solution of sulphuric acid applied by means of a knapsack sprayer. 
The solution was prepared by putting 2 \ galls, of water into the 
sprayer and adding 1] lbs. of sulphuric acid of 172 gravity. Care 
would naturally have to be taken in handling and diluting this 
strong acid. The cost of eradicating by spraying is stated to 
have been one-third of the cost of cutting by hand, but the actual 
details of cost are not given in either case. 

Spraying has not, as a matter of fact, come into use for 
destroying bracken, and various practical difficulties will suggest 
themselves in adopting this method. The contents of a 2J gall 
knapsack sprayer would not go very far, and on many hillsides 
where bracken is growing water might have to be carried several 
hundred yards in weather. The carrying and mixing of the 
strong acid would also require great care, and progress must be 
slow unless there were at least two sprayers, one to be got ready 
w^hile the other was in use. 

It is probable that lOO gallons per acre is the lightest S[>iay 
which could be applied, and this would involve filling the knapsack 
machine forty times for each acre covered ; 50 lbs, of concentrated 
sulphuric acid would be required. 

Although cutting with a horse mower, switching with sticks 
and wires, or spraying with sulphuric acid may all be possible 
methods of dealing with bracken on certain limited areas, cutting 
and mowing by hand, using a scythe or hook, it^st in the great 
majority of cases be the only practicable method of bracken 
destruction. 

Before dealing with the question of cost in detail it may be 
of value to con.sider the reasons for the admitted increa.se of 
bracken in the past quarter of a century. Although there are 
not a great many references to the existence of bracken a century 
or more ago, it is fairly certain that the plant must have had a 
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wide-spread distribution throughout Scotland, especially in woods of 
oak and birch. Bracken will apparently grow at almost any eleva- 
tion from sea level up to 1600 feet. It is most luxuriant, however, 
on fairly good, well-drained soil. Some writers have stated that 
bracken does not often grow on peat, but this is incorrect, as 
bracken will grow very strongly on peat if sufficiently dry. It is, 
however, much more quickly killed by cutting on peat soil. It 
is very often found on studying a hillside of say 500 to 1000 acres 
that certain very dense patches of bracken occur dotted over the 
whole face. These patches may vary in size from a tenth of an 
acre up to three acres or more. A survey of the bracken areas 
will usually show that the plant has established itself (i)on the 
sides of any small burns or hollows where the mineral soil under- 
lying the peat is exposed and where the natural drainage is good ; 
(2) on ridges or mounds on the flatter parts of the hillside where 
the mineral soil may or may not be exposed through the over- 
lying peat, but where at any rate the peat is not water-logged or 
constantly wet. One area known to the writer clearly shows 
these characteristics. The hillside in this case is all heather of 
good quality except for the bracken patches. These patches are 
extremely dense and have spread slightly in recent years. The 
patches were all cut twice in 1925, and it is anticipated that they 
can be cleared of bracken within three years. It will be interest- 
ing to see whether the bracken is replaced by grass or heather. 
This instance illustrates the fact that bracken will not grow on 
wet ground, and it is therefore very probable that with an increase 
in hill drainage during the past half century has come a corre- 
sponding increase in the amount of bracken. This is naturally 
not an argument against hill drainage, but it does indicate the 
need of care in preventing an increase in bracken where scattered 
plants exist on ground that has been recently drained. 

Another example of bracken increase is found where scattered 
plants exist among old heather. As soon as such heather is 
burned it is a common experience to find a great increase in 
the vigour of the bracken. Old heather is slower in springing 
than young vigorous plants, and unless there is a good crop of 
seedlings the ground may remain more or less bare for two or 
three years. This affords bracken the necessary opportunity to 
increase in density, possibly to such an extent as to smother the 
young heather. Over-burning of heather or grass undoubtedly 
encourages bracken wheie any plants exist. 

On grass hills bracken usually grows in larger masses, some- 
times covering a hundred acres or more in a single stretch and 
usually occupying the best of the ground. In ^iich cases grass . 
and every other kind of vegetation are killed out. The decrease 
in the number of cattle on hill grazings is said to be responsibie 
for the spread of bracken on land of this type. There is no doubt 
that where brackens are thinly distributed over grass land, the 
treading and grazing of cattle, especially in June, do destroy a 
great number of the young shoots. 

It has been observed that on ground where rabbits are very 
numerous the spread of bracken seems to be encouraged. Probably 
this is due to the loose soil thrown up from the burrows forming a 
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favourable medium for the spread of the underground roots or 
rhizomes. Although bracken produces thousands of spores, it is 
found that only on rare occasions do these contribute to the spread 
of the species. This is accomplished almost entirely by the under- 
ground roots. Bracken is said to dislike lime in the soil, but this 
fact is of no service as a means of getting rid of the plant It is 
not possible to lay down lime over large areas of hill land. 

Observations as to the best date for cutting show that it 
is better to be a little late than too early. Theoretically the right 
stage for cutting is when the plant had made its full growth and 
before the stem has commenced to get hard. In practice where 
large areas are being dealt with it is best to begin a week or ten 
days earlier, at say the second or third week of June, and continue 
for about four weeks Second cuttings when necessary should be 
made about five to six weeks after the first cuiting. A good deal 
of money and labour has been wasted in the past in casual or 
spasmodic cutting of bracken instead of following a regular pre- 
arranged scheme. It is of no value whatever to make one cutting 
at the right season if it is not followed up by systematic cuttings, 
each at the right time. Bracken cut after it has become hard in 
the stem may be useful for bedding and litter, but the plant is not 
weakened. Only the cuttings made at the stage when the root 
has put its stored-up supplies into the fronds and has not had 
time to leceive fresh nourishment from the leaves are really 
effective and most rapidlv weaken and exhaust the plants. 

The following particulars relate to bracken cutting done between 
1911 and 1915. The work was done at da)^s' wages, but at a 
period when the weekly wage was iSs. to 20s, 


Farm 

Acres 

Tf)tal Cost. 

Nuinbci of 

Number of 

C ost 

No. 


£ 


^ C IIS. 

Lutnngs. 

pel 

s 

i( le 

d 

I 

41 

00 

0 

8 

5 

6 

13 

1 1 

2 


VI 4 

4 

3 5 

4 and 6 

1 1 

10 

: 

56 

50 2 


5 

b 

17 

1 1 

4 

40 

28 5 

6 

S 

6 

14 

] 

4 

39i- 

15 3 

I 

3 

3 ' 

7 

8 

5 

50 

38 >8 

7 

3 and 5 

3 and 6 

15 

7 

6 

.7i 

6 12 

7 

3 

4 1 

7 

7 

7 


22 17 

I 

I and 2 

1 and 2 1 

7 

9 


456 

00 

0 



12 

1*5 


Farm No. i is mixed heather and grass. By the time the 
final cutting was made in 1915 the brackens were very small 
and could scaicely be cut. Although ten years have elapsed since 
the last cutting was made the hill has remained fairly clear, and 
only here and there are brackens beginning to grow again. 
Probably an outlay of 2 s per acre would suffice to cut what plants 
are now showing. 

The cutting on farm No. 2 was made almost wholly on grass 
land. The brackens were extremely thick and more or less in a 
mass. After ten years patches extending to perhaps 7-10 acres 
are beginning to grow again, but the plants are not more than 2 ft 
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to 2 ft 6 in. in height Another cutting in 1926 should probably 
be sufficient to check them for some considerable time. 

On farm No. 3 the area cleared was on a steep dry grass 
hillside facing east The cost was highest on this farm, but the 
result has been the most completely successful. Only a few' small 
brackens here and there are visible, although there has been no 
cutting since 1915. The ground is now closely grazed by sheep, 
whereas previously sheep could not penetrate at all over large 
areas. 

The results on farm No. 4 are interesting for the reason that 
the area of 39J acres required cutting only once in the first year 
and the brackens w^ere got rid of in the third year. The ground 
still remains clear. 

The cost of cutting on No. 5 is fairly high. The ground is 
steep and consists of mixed heather, blaeberry and coarse grass. 
The brackens have not come strongly, but owing to the nature of 
the ground they could not be thoroughly cut, and further attention 
is required now. 

Nos. 6 and 7 do not call for any remark, except that in the case 
of No. 7 the brackens, although very much weakened, were not by 
any means cleared, the outbieak of w^ar making the completion of 
systematic cutting impossible. 

Bracken cutting was resumed on new areas extending in all to 
500 acres in 1923-25. A somewhat different method of procedure 
has been followed which has on the whole been found to work 
satisfactorily. The areas to be cleared are plotted on the Ordnance 
Survey and a plan made of each, the area or areas being caiefully 
calculated. The wwk of cutting is then let by contract, the rates 
paid varying with the nature of the ground from 2s. gd. to y. 6d. 
per acre, at which a man working steadily can make a good wage 
at current rates. Two to three acres per day is the area usually 
cleared by a competent man. The largest area is cut with the 
scythe, but men not accustomed to the scythe can make very good 
work with a hook on a handle sufficiently long to avoid stooping. 

The exact area cut in 1925 was ... ... A99l acres 

of w^hich there was cut a second time ... 74^ „ 

Equal to a single cutting of ... ... 574 

The total cost w^as £82, equivalent to rather less than 
per acre for each cutting. This is a low average rate, the reason 
being that most of the cuttings were in the third year, and con- 
sequently were much more easily ovei taken. The details for two 
farms are given below, illustrating tw’o totally different types 
of land : — 


Farm 

No. 



Numnei of 
Years. 

N umber of 
Cuttings. 

Cost 
per acre. 

Cost per 
Cutting. 



£ 



X. 

X. ti. 

8 

47 

61 II 3 

3 

5 

28 

5 7 

9 

i66| 

87 7 >i 

3 

4 

lO 

2 6 
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The ground to be cleared on No. 8 farm was extremely rough, 
being covered with scattered birch trees, rocks and stones, with 
strong old heather growing where the bracken was not too thick. 
The situation was also some miles from the nearest point where 
labour could be obtained. 

In the case of farm No. 9 the land adjoining the areas cut was 
partly grass and partly short heather. The cutting wa$ fairly easy 
and much quicker progress could be made. It cannot be said with 
certainty that no further cuttings will be necessary. Probably one 
more cutting in 1926 may be desirable, and if made it should 
be sufficient practically to eradicate the bracken. 

The rental value of the land on the nine farms enumerated 
varies between 3jf and per acre. It is sometimes the lowest 
rented land that is the most expensive to clear. 

It is important to note that the labour employed in bracken 
cutting was in no case the ordinary farm staffs. Bracken cutting 
has to be done at about the busiest period of the year on a hill 
farm, and the only spare time is in wet weather when it is not 
possible to work at hay. It is, however, U'^ele'^s to attempt to deal 
with bracken merely on wet days in hay time. If the weed is to 
be got rid of it must be cut systematically at the proper dates 
whether the weather is wet or fine. Extra labour must be 
employed for the purpose. 

The experience gained from the clearing of bracken before and 
since the war seems to justify the following conclusions : — 

(1) Bracken can be practically eradicated from hill ground 
by systematic cuttings over a period of fiom three to five 
years. 

(2) When cuttings are commenced it is essential to 
continue them at the proper season each year until the 
desired result is obtained. To intcirupt the work even for a 
year, after one or two cuttings have been made, is pract cally 
to throw away the woik already done. 

(3) The ideal staj^e for cutting in order to weaken the 
plant to the maximum extent is when the height grouth is 
completed and before the stems become hard. In practice it 
is necessary to begin about ten days bcfoie this stage is reached 
and finish within about three weeks. The date at which the 
brackens will be ready for cutting may vary from the middle 
of June to the beginning of July according to the season. 

(4) Cutting by hand labour with a scythe or hook is the 
most useful method of clearing and enables most ground to be 
covered. The use of a horse mower may be possible in a 
limited number of cases, and sticks or wire switches maybe 
useful among stones. Spraying with sulphuric acid is 
scarcely practical on any scale unless ample water is obtain- 
able close at hand. 

(5) The cost at the present rate of agricultural wages will 
vary, according to the number of cuttings required and the 
situation and nature of the area, from \os, to 30i’. per acre. 

(6) Where the probable cost of clearing bracken exceeds, 
aay, five years* rental value of the land, there may be some 
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doubt as to the financial justification of the outlay. It must 
be remembered, however, that bracken always occupies the 
better land on a hill, and that a number of sheep are lost 
where large areas of bracken exist. There is also the 
certainty of spreading to consider. 

(7) The measurement of the areas to be cleared and 
letting the work by contract is the most economical and 
efficient method of getting the work done where supervision 
is necessarily rather difficult 

The argument is sometimes advanced that cutting bracken is 
not an operation which a tenant should undertake as it effects a 
permanent capital improvement to the farm. It may be argued on 
the other side that the tenant is the person who reaps the immedi- 
ate advantage, and if there happens to have been an increase in 
the extent of bracken during his tenancy, it is not unreasonable 
that he should do something towards reducing the bracken area. 

It may be useful in considering this question to state that of 
the area of 500 acres above referred to as now in course of being 
cleared, 417 acres is let under ordinary agricultural leases, and the 
cost of the bracken cutting is being mutually borne by landloid 
and tenant. The benefit already obtained has so clearly justified 
the expenditure that if more labour had been obtainable an even 
larger area would have been dealt with at the request of the farm 
tenants. 


SOIL PHYSICS AND ITS BEARING ON 
PRACTICE. 

B. A. Keen, D.Sc., 

A^usfanf Difd/or^ Roihamsted E vperimenial Station. 

The physical properties of his soil are of the utmost importance 
to the farmer. In every one of his cultivation operations, and 
during the growth of his crops from seed time to harvest, he is 
either taking advantage of favourable physical properties or 
endeavouring to circumvent unfavourable ones. Some of them are 
beyond his control, but many others can be modified either 
directly or indirectly, and the better his understanding of these 
physical properties and their effects, the less likely is the farmer 
to be at the mercy of weather vagaries and the peculiarities of 
his soil. 

The accumulated experience of many generations of husband- 
men has given the present day farmer a, satisfactory working 
knowledge of his art, and if he were independent of financial 
considerations he could almost invariably obtain good results no 
matter how difficult his soil and weather conditions might be. But 
in practice costs dominate the situation at all times, and in periods 
like the past few years this side of farm economics becomes 
paramount. It will be agreed that the more exact and detailed 
our knowledge of any process and its effects, the easier it will be 
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to reduce its cost to the minimum, maintaining at the same time 
the maximum level of efficiency. Exact knowledge can be 
obtained only by scientific investigation, in which all the factors 
are taken into account in order that their relative importance and 
relations to each other may be ascertained. This is the justifica- 
tion for a study of the physical properties of soil in view of their 
paramount importance in cultivation operations. There are two 
possible methods of attack. The first may be called the funda- 
mental method, in which the aim is to build up a definite science 
of soil physics. In this method — which presupposes trained 
specialists, modern equipment, and a research atmosphere such as 
exists in a university laboratory — the fact that one investigation 
may have a more immediate practical application than another is 
merely incidental ; whereas in the second — or empirical — method 
of attack it is precisely these problems alone that are considered, 
and the aim is to obtain a working solution as quickly as possible. 
Both methods have obvious advantages and disadvantages. 
Empirical solutions, by their nature, are incapable of rigid definition 
and complete scientific explanation. They are never certain, and 
have a disconceiting habit of failing when applied under slightly 
different conditions On the other hand, many problems have to 
be treated empirically owing to the present undeveloped state of 
soil physics. In these circumstances the best method is to proceed 
steadily with the fundamental researches, applying them to practical 
problems whenever possible, and to have recouise to empirical 
means for those problems that do not at present appear capable of 
explanation and solution by strictly scientific methods. 

In the present article it is proposed to illustrate this policy by 
considering some of the physical investigations carried out at 
Rothamsted in recent years. 

Factors affecting the draught of Implements. — Naturally, 
much of the work has been devoted to soil cultivation problems. 
These are being studied both in the laboratory and the field. The 
field work has been much facilitated by the use of a dynamometer ; 
this instrument is a special type of spring balance, provided with 
a mechanism that records on a moving paper band, the drawbar- 
pull, or the force needed to draw an implement through the soil, 
the speed of the implement, and the distance it enters the soil. 
The records, when properly analysed, provide full information on 
the behaviour of the implement, and enable comparisons to be 
made, for instance, between the efficiency of different implements 
on the same soil, or of the effect of manuring in altering the 
drawbar-pull, both of which have economic importance. At first 
our results were more than usually puzzling, for they bore little 
relation to one another, and in some cases seemed to conflict with 
well established facts. After further trials it was found that the 
discrepancies were due not to any inaccuracy in the dynamometer, 
but to inherent variations in the soil of the fields under test. This 
was an unexpected discovery, because to visual inspection the 
fields were v^ry uniform, and would have been in fact selecied by 
a committees of practical men as quite suitable for a competitive 
trial of different implements. Nevertheless, dynamometer measure- 
ments showed that the resistance of the soil differed greatly from 
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one point to another. The range of variation was no less than 
40 per cent., and even when the average drawbar-pull of wide strips 
was taken, there was still a 10 per cent, difference. The bearing 
of this result on all competitive trials is obvious, for no reliance 
could be placed on the results unless the field had been previously 
tested with a single plough and a dynamometer, so that its inherent 
variations in resistance could be mapped out and allowed for in 
the subsequent comparisons. P'ortunately our experiments show 
that these variations persist practically unchanged from one season 
to another, so that the preliminary survey could be made in a 
previous season if necessary. 

The matter just discussed merits the close attention of all 
those interested in the design of implements, in order that mislead- 
ing results shall not be obtained when any new pattern is tested in 
the field. 

Besides the actual resistance of the soil, other factors come in 
to determine the total resistance offered by the implement. The 
relative effect of these has been separately studied. Maladjust- 
ments in the hitch of the plough have little effect on the drawbar- 
pull except in so far as the effective depth of working is changed. 
This latter factor was tested independently with the plough set 
correctly, and the drawbar-pull was found to be proportional to the 
depth, ‘the increase from 4^ in. to 6 in. being about 25 per cent. 
The increase would of course be considerably greater if a plough 
sole or pan were encountered. The possible effect of a gradient in 
the field on the drawbar-pull was examined by comparing the 
records for adjacent furrows ploughed up and down the slope. 
There was no measurable difference for gradients of less’than i in 
40. At first sight this result appears to conflict with practical 
observation, since the increased effort exerted by either a horse or 
a tractor working uphill is very obvious. But this is mainly due to 
the raising of its own weight, and the dynamometer takes no 
account of this because it only records the total resistance offered 
by the plough. Hence, as far as the latter is concerned, the extra 
drawbar-pull uphill is only that due to raising the weight of the 
plough. For a 300 lb. tractor plough this is only 7 lb. on a slope 
of I in 40, an insignificant increase over the drawbar-pull on the 
level, which would be of the order of 1000 lbs. 

The economic advantages of increased speed.— Perhaps the 
most important result of the experiments was the demonstration 
that the drawbar-pull was but little affected by the speed of the 
work. Thus the resistance offered by the soil to a tractor- 
drawn plough at 4 miles per hour was only 7 per cent, 
greater than the value at miles per hour. The cost of the extra 
fuel needed to sustain this 7 per cent, increase in the drawbar-pull 
would be only a small fraction of the saving in labour costs by 
ploughing at the higher speed, because a 60 per cent, greater area 
would be ploughed in the given time. 

Hence, on purely economic grounds, it is cheaper to perform 
cultivations at as great a speed as possible. Practically, limits are 
set by the wear and tear on the present type of tractor, and the 
unsatisfactory work done by implements working beyond their 
designed speed. Improvements in design would obviate this 
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difficulty, and there is a promising future for both implements and 
tractors capable of working satisfactorily at speeds of at least 6-7 
miles per hour, i.e, comparable to those already achieved with 
steam cultivating tackle. Apart from the direct economic 
advantage, the ability to complete cultivations at a rapid rate is 
especially valuable. It helps greatly in getting the urgent work in 
autumn or spring well forward, especially in difficult weather, 
where the opportunities for getting on the land may be limited ; 
and for winter-sown crops the completion of the work in good 
time may be vitally important. Thus, in one experiment the yield 
of wheat from the area sown in November was 27 bushels per acre, 
but where sowing wa.s deferred until February because cultivations 
could not be done in time, the yield was reduced to below 
20 bushels. 

At first sight it may appear that the question of speed of work- 
ing has little interest except for the farmer who uses some form of 
mechanical cultivation ; but the principle applies equally to horse 
traction, although the beneBt is more indirect. An illustration 
may be given of this, of especial interest to Scottish farmers. 
Some eighty-five years ago Philip Pusey, M.P., using a crude 
dynamometer, compared the draughts of a number of ploughs. 
He was much puzzled because on all types of soil the famous 
Scotch plough gave an invariably higher draught than the best 
English patterns. In view of its great reputation — based on the 
larger area ploughed per day by the Scottish ploughman as com- 
pared with that done in England — Pusey had expected to find a 
very low draught, and certainly not a higher value than that of the 
English plough. However, when he did further tests on the 
relation of draught to speed, and found that there was no appreci- 
able increase of resistance, the solution of the puzzle was obvious. 
The Clydesdale horses that drew the Scotch plough walked at a 
brisker pace than the English teams, and although the draught of 
the implement was greater than it need have been, it was well 
within the capacity of the team, and did not, of course, increase 
with speed of working. The merit attributed to the Scotch plough 
therefore should really have been awarded to the Cly(le.sdale 
horses ; they did the work, but the plough took the credit ! 

The general rule that emerges, applicable to all types of 
cultivation, and to both power and horse drawn implements, is 
that the increased resistance of the soil is not a serious limiting 
factor to increased speed of working. The principle applies of 
course to hand-hoeing as well, and is thus of special interest on 
experimental farms and for certain crops growm under intensive 
or market-gardening conditions, where hand labour has to be 
employed. There are patterns of wheel-mounted hoes on the 
market that enable weeding or .surface mulching to be done at a 
much greater speed than is possible with the usual hoe. In tests 
made by the Farm Director at Rothamsted on the permanent 
experimental wheat plots at Broadbalk Field, the speed of working 
was increased threefold with the wheel-hoes ; even when allowance 
was made for the time needed to remove with an ordinary hoe 
those weeds growing in the wheat rows that could not safely be 
removed with the wheel-hoe, the work was still done at over twice 
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the usual speed. The cost per acre was reduced by over 50 per 
cent, as besides the saving of time it was possible to employ un- 
skilled and therefore cheaper labour. In view of the strong and 
stony nature of the soil the test was a convincing one, and on more 
favourable land even greater reduction would be possible. 

Methods of reducing the soil resistance.— In addition to re- 
ducing effective costs by increasing the speed of working, it is 
possible by suitable treatment to reduce the actual resistance 
offered by the soil to the implement and thus to lower the cost of 
cultivation. This can be done both by improved implement 
design, or by treatment of the soil so that its inherent resistatice 
is decreased. The question of implement design is rather beyond 
the scope of this article, but it is important to point out that it is 
by no means a purely engineering question. It involves a detailed 
knowledge of the physical properties and behaviour of the soil 
itself, in order that the agricultural engineer may be given a com- 
plete specification on which to base his design. At present he has 
this — under the name of “ properties of materials ” — only for the 
materials of which the implements are constructed, and his know- 
ledge of the soil properties on which the efficiency of the imple- 
ment ultimately depends is very largely empirical It is the 
purpose of Soil Physics to substitute for this empiricism a scientific 
knowledge of such factors as the cohesion and plasticity of soils, 
and above all to provide more information about that all im- 
portant but little understood property, defined by the practical 
man as “ good tilth.’' 

The question of reducing the resistance offered by soil admits 
of a more direct investigation. The beneficial effect of any 
organic manure in this and other directions has been known for a 
very long time. Our results show that the power needed to 
plough soils that have received ample supplies of farmyard manure 
.is reduced by over 20 per cent in comparison with the same soil 
unmanured. Another well known remedial treatment on heavy 
land is the application of lime or chalk. The beneficial effects of 
these materials on acid soils is discussed separately below" ; they 
also have a valuable effect in lightening the draught of imple- 
ments. Thus a heavy application of chalk (20 loads per acre) was 
made some years before the war on certain fields at Rothamsted, 
unchalked strips being left for comparison. A number of tests 
were made on these fields, and under different conditions, with the 
following results : — 



Drawbar pull in lb. 

j Percentage 
i eduction. 


U ncbalked. 

Chalked. 

1 Unchalked — 100. 

Early autumn ; land dry 

473 

476 

, Not significant. 

Late autumn ; land moist 

Spring cross ploughing ; land 

924 

802 

1 

1 

moist 

521 

461 

1 ”-5 

Early winter ; land very wet ... 

]2SS 

]i8( 

1 6-0 


The table shows that, when the land is dry or w^et, chalking 
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has little effect on the draught, but in moist conditions it acts 
strikingly. These results were obtained over lo years after the 
actual application of chalk to the land, and there is every indica^ 
tion that they will continue to be obtained for some time to come. 
The aggregate saving in power — whether mechanical or horse — 
over this period is very considerable, and constitutes a valuable 
credit item to set against the present heavy cost of chalking. One 
may take, as a simple illustration, the case of heavy land, where 
the need fbr an extra horse in the team would be obviated b}" the 
reduced draught following on the chalking. 

Before leaving the subject of reducing the draught, and there- 
fore the cost of existing cultivation operations, a further method, 
differing in principle from those already discussed, should be 
mentioned. It depends on the fact that when an electric current 
is pas‘?ed through soil the soil moisture moves towards the 
negative pole. Hence, if the share and mouldboard are made the 
negative pole, a film of water is deposited on them, and a lubri- 
cating effect is obtained, with a resulting reduction in draught. 
Although the method is still in the experimental stage it has been 
tried with encouraging results under field conditions, the current 
being supplied by a dynamo canned on and driven by the tractor. 

When the current was switched on the speed of the tractor 
increased, showing that the reduction of draught due to the water 
film lubrication was greater than the loss of direct drawbar pull 
due to the power absorbed in driving the dynamo from the tractor 
engine. The method promises to be specially useful for soils that 
scour’* badly and thus clog the mouldboard. 

Physical factors of importance in cultivation.— Up to this 
point attention has been mainly confined to questions of reduction 
in power needed for existing cultivation operations ; the next 
point that arises is whether these operations can be modified in any 
way, so as either to reduce their number or to increase the crop 
yield. Here we enter upon a practically unknown territory. In 
comparison with the large number of manurial experiments done 
at farm institutes and colleges in the past half century, the number 
of cultivation experiments is negligible. Probably the reason is 
that good cultivation is so obviously necessary for a satisfactory 
crop that there is a natural reluctance to modify any of the 
operations for experimental purposes. But there can be no 
certainty that our present methods are the best and most effective 
that could be devised ; and with cultivation costs figuring more 
heavily than manures in the expense side of the farm balance 
sheet, there is ample justification for their scientific examination. 
Cultivation is a very' old art ; its practices have survived the test 
of time and are not to be changed by some magic wand of science. 
The business of science is carefully to examine these practices in 
the first place, and to endeavour to arrive at a full explanation of 
their effects on the soil. Until these facts are in his possession 
the expert will be unable to suggest improvements and simplifica- 
tions. Hence, one of the most important investigations is into 
the matter of soil tilth. A discussion of this complex work would 
be beyond the scope of the present article ; it is being studied at 
Roth^imsted by no less than seven different but converging 
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methods, and encouraging progress has been made. Meanwhile 
other physical properties of soil directly connected with cultivation 
have been examined. 

In ploughing operations there are two fundamental properties : 
the cohesion of the soil, uhich in loams and clay soils increases 
greatly as the moisture content becomes less, and the friction of 
the soil on the metal surface of the mouldboard, which, fairly 
constant up to 12 per cent, of water, increases beyond that point 
until the soil becomes really wet, w'hcn the friction falls. Hence 
the soil shows its least resistance at some intei mediate moisture 
content, where neither friction nor cohesion have attained high 
values — an explanation of the fact already know n to the ploughman. 

The case of surface cultivations and harrowings has also been 
examined. It is well known that these operaticms have most 
effect if done when the wet soil has been dried and moistened 
again. The explanation is found in the colloidal properties of 
the soil. A wet block of soil is plastic like potters’ clay. As it 
dries out the colloiddl material shrinks, and at a certain point 
air is able to enter the mass. When it is again remoistened the 
colloidal material docs not swell to the same extent, and thus 
spaces are left in the interstices of the block which, aided by the 
imprisoned air, readily falls to pieces under the cultivatii g tines 
or harrow teeth. 

Surface cultivation to create a dry mulch, which will conserv^e 
moisture in the soil, is of great value 'in dry districts, and some 
recent Rothamsted results show that its importance has not been 
sufficiently emphasised. There is a prevalent idea that the soil 
can draw by capillary attraction to a large extent upon the water 
.stored in the lower depths of soil, which thus constitutes a lescrvoir 
in periods of drought. The idea is coirect, but the range of action 
of the capillary pores is not great. With the u.se of a special type 
of cylinder, provided with an airangement for measuring the 
position of the under ground-water level, it w^as shown that the 
ranges of capillary action did not exceed feet. This figure 
w'as obtained in a clay soil and over the great drought of 1921, 
w'here the sustained evaporation conditions at the boil surface 
permitted the water-raising powder of the soil to show to advantage ; 
in normal years, and for lighter soils, the value w^ould be con- 
siderably less. This lesult emphasises the \ital necessity of 
surface cultivation in order that the somewhat limited store of 
moistuie in the top layers of the soil may be prevented from 
evaporating from the soil surface. 

Soil acidity. — One of the greatest technical questions at 
present is soil acidity. Large areas of land in Britain are either 
definitely acid or in danger of becoming so in the near future. 
Some 50 to 70 years ago the cost of heavy applications of chalk*^ 
or marl became too great, and the practice was largely given up. * 
At the present time the reserves of lime in certain areas are 
becoming exhausted, and acid conditions will inevitably follow. 
The earlier work on soil acidity was based on the assumpUon that 
definite and fairly simple acids were present, and methods were 
devised to measure the amount of lime needed for neutralisation. 
The disagreement between the results of these methods, coupled 
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with further research work into the nature of soil acidity, showed 
that such simple tests were misleading. It is now recognised that 
soil acidity — self-evident though its effects on crops may be — is 
the result of very complex processes. In the final result two 
factors have been distinguished — an “intensity” factor and a 
“ quantity ” factor. 

A very rough idea of the meaning of these terms may be 
obtained by considering the same volume of similar concentrations 
of two acids, one strong, such as nitric or hydrochloric acid, and 
the other weak, such as acetic or citric acid. The “quantity” 
factor in the two cases would be similar, but the “ intensity ” factor 
would be much greater for the strong acid. So in the soil: on 
the intensity factor depends the characteristic signs of soil sourness 
(typical weed flora, failure of leguminous crops, fungus diseases 
of cruciferous crops); the quantity factor controls the amount of 
lime necessary to correct the acidity. The intensity factor is 
capable of accurate measurement in the laboratory, but the quantity 
factor depends greatly on the nature of the soil, and before any 
definite method can be standardised for measuring the “lime 
requirement' of a given acid soil, it will have to be practically 
tested in very careful and reliable field experiments. 

Meanwhile, direct field experiments have given a certain 
amount of empirical information to the agricultuial organiser and 
advisor, and it is possible, by a judicious application of small 
amounts of lime once in a rotation, to keep the acid sensitive crops 
from harm, in cases where the soil is not too acid to begin with, 
without going to the expense of heavy applications. At the same 
time this method is only a palliative, and, in view of the appreciable 
and lasting credit item due to reduction in draught of impic ments 
fallowing a liberal chalking, the advantage of securing tins, and 
freedom from acidity troubles at one and the same time, is not 
to be despised. 


EXPERIMENTS ON MAKING HAY 
WITH HEATED AIR. 

Professor J. Hendrick:, B.Sc , F.I.C, Aberdeen Univcisity. 

The subject of the artificial drying of crops by means of an air 
blast, either unheated or heated, has been receiving so much 
attention and publicity in recent years that it is evident that it is 
considered to be a matter of much practical importance. In- 
ventois have put forward systems for drying hay and other crops 
in the stack by means of a current of air blown or drawn through 
the stack by a fan. Such experiments have been much discussed 
and have received a great deal of attention both in the agricultural 
and the general press. If an economical system could be devised 
it would be of great benefit, particularly in a country such as ouis, 
with a cool and uncertain climate. The main advantages claimed 
for such systems of artificial drying are, first, that they render the 
farmer indepentjent of bad weather ; second, that the crops treated 
in this way are less subject to damage and loss through handling ; 
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and third, that such crops are of better quality and of higher 
feeding value. 

Experiments have been carried on for a number of years at . 
Craibstone, the experimental farm of the North of Scotland 
College of Agriculture, on the drying of crops in the stack by 
means of an air blast Before 1925 cold air was blown through 
the stacks, and no success in the making of hay and little success 
in the drying of corn was obtained. Some account of these 
experiments has already been published.^ In 1925 a series of 
experiments was carried out upon hay at Craibstone in order to 
test a system of drying with hot air which has been devised by the 
Institute of Agricultural Engineering at Oxford. The machines 
used in this system are covered by patents in which the Institute 
of Agricultural Engineering and Mr. C, Tinker, Kilmartin, Inver- 
ness-shire, are jointly interested. 

Although the experiments have been carried out for one season 
only, the Governors of the College of Agriculture decided that an 
account of the results should be published at once. In taking this 
step they had in view the fact that much publicity has already 
been given to experiments carried out elsewhere with this system 
for which a very high degree of success has been claimed. 
Although accounts of these experiments have appeared in the 
press and in pamphlets, few details have been given. At Craib- 
stone careful record was kept of the details of the experiments, 
including the amount of material used, the analysis of the 
crop before and after treatment with the air blast, the number 
of hours during which the stacks were blown, the temperature 
inside and outside the stacks, the consumption of paraffin, and 
the cost of fuel per ton of hay. Although it is too early to draw 
any final conclusions from experiments made during one season 
only, the results may be of importance as a guide for the future 
and as an indication of the direction in which improvement is still 
to be sought if this system is to become a commercial success. 

One pamphlet dealing with the Oxford system and called 
“ The Crop Drying System,*' states : — “ The system is now 
placed on the market after being successfully used during 
1924, a year which will long be remembered by farmers on 
account of the great quantity of crops ruined by continuous rain. 
The subject of costs has been carefully investigated, and the 
results, based on experience with a great number of stacks com- 
posed of various crops, show that even in a good harvest season 
the crop drying system represents a saving over ordinary methods ; 
in a wet harvest season the saving is increased many times, and, 
in fact, represents occasionally the difference between a harvested 
crop and a crop left to rot in the fields.” Later in the pamphlet 
a comparison is given of the costs of making hay by this system 
and by the ordinary method. In this it is estimated that the cost^ 
of hay making, whether in a good or in a bad season, by the 
Oxford method is I2.r, 6d, per tort, of which 2s. 6d. is the cost of the 
artificial drying. On the other hand it is estimated that hay 

^ “Artificial Drying of Crops in the Stack,” by Professor James Hendrick, 
Trans, of the Highland and Agricultural Soc. of Scotland,, 1924, 5th Series^ 
vol. xxxivj pages 141 and 160. 
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making by the ordinary method will cost from 13 ^. 6d- per ton in a 
good season to iSs. per ton in a bad season. It is further stated, 
“ The figure given for drying is 2s. 6d, per ton, but experience has 
shown IS. to be a more usual figure.** Comparative analyses of 
hay made by the artificial system and by the ordinary method are 
given, and these show that the hay made by artificial drying is 
superior in quality to that made in the ordinary way. The same 
thing is also stated in the text 

The Crop Drying Co., Ltd., which has offices in London, was 
formed for the purpose of placing upon the market the plant 
required for carrying out the Oxford process. This Company 
readily undertook to supply the necessary plant for a demonstra- 
tion at Craibstone if the College authorities would supply the 
crop, the fuel required for the machines and the cost of transpoit 
of the machines to Craibstone. It was considered by the Company 
that our electric supply at Craibstone v^as not sufficient to drive 
the machinery and that it would be better to use a tractor. They 
recommended the use of the “ International Junior** tractor, but as 
it was not found possible to obtain one of these on loan at the time 
we required it, a Fordson tractor was obtained instead, with the 
approval of the Crop Drying Co. 

At the beginning of July two sets of plant were sent to Craib- 
stone by the Crop Drying Co.: (i) a Matthews & Yates’ plant, which 
was brought from England by two representatives sent by the 
Director of the Institute of Agricultural Engineering at Oxford to 
supervise the working of the plant and to assist with the demonstra- 
tions ; ( 2 ) a plant from Glasgow manufactured by Messrs Shimwell, 
Alexander Co. and supplied through Messrs. Telford, Grier & 
Mackay, Ltd , who also sent a representative to Craibstone to see 
that the plant was properly installed and used. In a letter from 
the Crop Drying Co. the reason for sending two machines is 
given as follows : — ‘'I beg to inform you that it is proposed to 
employ a Matthews & Yates* plant together with one manufac- 
tured bv Messrs. .Shimwell, Alexander & Co., with the full approval 
of the latter firm. The reason for this is that Messrs. Matthews 
& Yates* machine has been thoroughly tested and found to be 
highly efficient, whereas Me^>srs. Shimwell, Alexander & Co’s 
machine has lately incorporated several modifications nhich 
through lack of sufficient time have not yet been tested as fully 
as is desired.” Each machine had spare burners with it, so that 
it was possible to change the burners whenever those in charge of 
the plant considered any of them to be inefficient. A speed counter 
was also sent so that those in charge could count the revolutions of 
the fan to ascertain whether it was working at the desired speed. 

Three experiments were made on three different stacks and 
during the course of these experiments both machines were used. 
The Stacks of undried material were built round large central 
bosses. The bosses used were supplied by the Crop Drying 
Co. The drying is done by blowing a strong current of heated 
•air U\to the centre of the .stack through a large flexible duct 
connected with a metal duct, a trench being cut to allow 
the latter to be carried just under the surface of the ground 
into the middle of the stack, where it opens into the central 
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boss. The air vvhicfc is driven by the fan through the duct 
into the stack is heated in a “heating unit,” which forms the 
essential feature of this system. The heating unit is furnished with 
two large burners, into which paraffin is forced under pressure 
from a tank supplied with a pressure pump. The strong flame 
produced in this way heats two S-shaped tubes which are lined 
with fireclay, and the fan draws the air over the heated tubes in 
such a way as to bring the air current into contact with a large 
amount of heated surface. The air which is blown into the stack 
is in this way heated to a temperature much above that of the 
surrounding air. During the experiments at Craibstone the 
temperature of the air blown into the stack varied from just under 
IOO° F. to over i30°F. Measurements were frequently made of 
the temperature of air which was blown into the stack and it was 
generally found to stand about 120° F. The products of combus- 
tion from the burners were not blown into the stack, but after 
passing through the S-shaped flues escaped from a flue at the 
top of the heating unit. The temperature of the gases escaping 
from this flue was found to be very high. The statement has been 
made that most of the heat of the paraffin burners is used in dry- 
ing the stack and that the gases escaping from the flues are com- 
paratively Ci)ol This was not found to be the case, but as 
only ordinary mercury thermometers were available no accurate 
measurement of the temperature of the flue gases could be made. 

The heated air blown into the centre of the stack finds its way 
out throai>h the materials composing the stack, carrying out 
moisture with it, and in this way dr)dng the stack. The central 
boss is made in such a way that there is not too thick a layer of 
material at any one point, so that heated air will pass through all 
parts of the .stack. 

The first stack w^as intended to be merely a trial one to see 
that everything was in order. The College authorities were hold- 
ing demonstrations for farmers at Craibstone during the early 
part of July, and the intention was to dry this stack before farmers 
arrived for the demonstrations, and to proceed to dry other stacks 
during the time farmers were present so that the process might 
be demonstrated to them. 

The following table .shows some of the chief data 
the three stacks which were used in the experiment; — 


TABLE I. 

I/ay Drying Experiments ^ 1925. 



.Stack No, I. 

Stack No. 2. 

Stack No. 3. 

Date of Cutting 

July 2nd 

July 6th 

July 9th 

Date of Building 

July 4th 1 

July 8th 

July 10th 

Diameter of Stack 

14 ft. 

12 ft.^ 

12 ft. 

Height of Eaves 

II ft. 

10 ft.' 

10 ft. 

Height over all 

21 ft. 

20 ft. 

20 ft. 

Weight of Green Material ... 
Weight of Hay calculated to 

9 tons 4 cwts. 

5 tons 17 cwts. 

8 tons 9 cwts. 

13 per cent, moistuie 

••• 

2 tons 15 cwts. 

2 tons II cwts. 

Quantity of Paraffin used ... 

201 galls. 

84 galls. 

1 12 galls. 

Cost of Paraffin 

;^I2, 2^. 10^ 

/S, IS. 6d. 

/6, \ss. 4d. 

Cost of Paraffin per ton of hay 

2h iys. 

ns* 

Total hours of blowing 

31 

iBi 

22 
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The weather during the experiments was unsettled and some 
rain fell from time to time ; it was not such, however, as to prevent 
hay being made in the ordinary way, and the greater part of the 
ordinary hay crop of the farm was saved while the experiments 
were in progress. 

The green stuff built into stack No. l had been cut on 
Thursday, July 2nd, and was withered and partially dried before 
it was built into the stack on Saturday, July 4th. The stack was 
built early on Saturday and blowing commenced at once The 
Oxford representatives in charge of the machines were of opinion 
that they would be able to complete the drying before night and 
they continued to blow for 18 hours, when it was found that the 
stack was still moist and they ceased working. Blowing was 
resumed on Sunday and continued for nine hours, and again it 
was found that the stack was not yet dry. On Monday it was 
blown for a further four hours, when it was found to be still quite 
damp. Stack No. 2 was then taken in hand, and later, as shown 
further on, another attempt was made to dry No. i stack, but as it 
had heated badly and was getting mouldy it was eventually taken 
down and spread out. Drying was completed in the ordinary 
way, but any hay obtained was of inferior quality. Nothing more 
need be said about this stack, which was looked upon merely as 
a preliminary trial. 

It was considered advisable to make stack No. 2 of considerably 
smaller size. The green material which was built into it was cut 
in the afternoon of Monday. 6th July, and the stack was built on 
the morning of Wednesday, the 8th July. The green material was 
by that time withered and partially dried, and contained 404 per 
cent, of dry matter and 59*6 per cent, of moisture. ‘ Its analysis is 
given in Table II. Blowing was started at 1045 8th 

and continued till 1.15 am. on the 9th, when, as the stack was 
not dry, operations ceased. Blowing was started again at 11.45 
a.m. on the 9th and continued till 3 30 p.m. on the same day, 

TABLE II. 


Analysis of Samples ^ Grass and Hay. 



Stack No. 2. 

Stack No. 3, 

Hay 


Original 

Hay 

Onginal 

H.'^y 

ma»'e in 
ordinal y 


iMateiial 

Stack. 

Material. 

Stack. 

uay. 


Per cent 

Per cent. 

Per cent 

Per rent 

Per tent. 

Moistuie 

59-60 

13-00 

740 

19-40 

20*10 

Ether Extract 

i-i8 

2*17 

0-52 

1-58 

*•37 

^Albuminoids 

3-8o 

7-92 

2*31 

7-44 

7-94 

Soluble Carbohydrates ... 

21-45 

45-85 

13-98 

4177 

37*42 

Fibre 

11*66 

24*93 

7-67 

24*35 

28*22 

tAsh 

3 - 3 » 

6-13 

1*52 

5-46 

4*95 

j 

100*00 

100*00 1 

100*00 

100*00 

100*00 

^ Total Nitrogeh 

0*61 


1 

1 0*37 

1*19 

1*27 

* Protein Nitrogfen 

0*51 

109 

0*32 

0-93 

1*14 

t Including Siliceous Matter 

1 0-19 1 

1 

1*20 

o*i8 

0*79 

0*54 
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l8J hours in all. The stack was then considered to be dry. It 
was cut open on one side and a large wedge of the material taken 
out This was found to be very dry in the inside, where it was 
considered by practical nnen to be much too dry, as on handling 
it was brittle and easily powdered. On standing this brittleness 
would doubtless have disappeared owing to the absorption of 
moisture from the air. From the middle to the outside it 
was sufficiently dry. An average sample of this portion which 
was cut out was found to contain 13 per cent, of moisture. 
Its analysis is given in Table II. During the 18^ hours of 
blowing, 84 gallons of paraffin were consumed. By far the greater 
part of this was used by the burners to heat the air, only a 
comparatively small part being used by the tractor to work the 
fan. The paraffin w'as purchased in bulk and cost u. per 
gallon, so that the cost for paraffin alone was is, 6d. If we 
convert the weight of green material put into the stack into terms 
of hay containing 13 per cent of moisture, we find the stack 
contained 2 tons 15 cwts. of hay, and therefore that it cost 375’. 
per ton for paraffin alone to dry the green stuff into hay. 

Probably some economy might have been effected in two 
directions, (i) By blowing continuously till the stack was dry^ 
for by allowing it to cool down over night, when blowing ceased, 
some heat was no doubt wasted. (2) When the stack is nearly 
dried and is quite warm owing to the action of the heated air, no 
doubt the drying might be completed by blowing cool air through 
it. Probably in that way the time of heating might have been 
shortened about an hour and a little paraffin saved. 

The dried hay was cut out of the stack on the east side, and 
after the remainder, and larger portion, of the stack had been 
standing for about a week it was found to be heating. On ex- 
amination the whole of this portion was found to be more or less 
damp, and it was going bad and becoming quite slimy in parts. 
So far as could be seen the portion which had been really dried 
into hay did not extend far beyond the wedge which had been 
cut out of the stack During the experiment the wind was almost 
constantly westerly, and the probability is that the heated air was 
carried over mainly to the east side of the stack by the natural 
air pressure of the wind. This might account for the fact that it 
was only the east side of the stack which was found to be dried. 
This stack also had therefoie to be taken down. In this case the 
result of the drying, which was at first considered satisfactory,, 
was found to leave much to be desired. 

The green material for the third stack was cut on Thursday, 
9th, and after the success which it was supposed had been achieved 
with the second stack, the representatives from Oxford, who were 
in charge of the plant, were anxious to proceed with material 
which was still quite wet and which had not been partially dried 
by lying for more than a day in the field. The third stack was 
therefore built on the morning of Friday, July loth. As there 
had been rain during the night and the weather was dull this 
n^aterial contained much more moisture than that in the second 
stack. An average sample was found to contain 26 per cent, of 
dry matter and 74 per cent, of moisture. Blowing was started at 
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if.iS a,m* on the lotb and was continued till 345 a.in. on the 
morning of the nth. No further blowing was done on this stack 
during the nth and i2th» as by that time it had been found that 
stack No. I, which had not yet been taken down, was heating 
badly and a further attempt was made to dry it When this had 
proved a failure and stack No. i was taken down, further blowing 
was given to stack No. 3 on the 13th. By 5 p.m. it was found 
that the stack was not yet dried, although it had been blown for 
22 hours at an expenditure of 112 gallons of paraffin which cost 
£ 6 y iSs, 4 d If we convert the weight of material used into hay 
containing 13 per cent, of moisture we 'will find that this stack 
would have yielded 2 tons 1 1 cwts. of such hay. As a matter of 
fact the material was not dry ; a sample taken from near the boss 
in the centre where the material was driest was found to contain 
8o'6 per cent of dry matter and 194 per cent of moisture, so 
that even in the centre the material was not well dried. The 
middle and outer portions were much wetter, and towards the 
outside the stack was still dripping wet and there was no evidence 
that the green material had been dried at all. The drying of this 
stack was therefore abandoned, and the stack was taken down and 
the material spread out and dried in the ordinary way. Before 
this was done the representatives of the patentees had left Craib- 
stone, and shortly after they had gone it was discovered that stack 
No. 2, which till then had been supposed to be a success, was 
heating. 

Tubes into which thermometers could be inserted were built 
into all the stacks at different points ; they were placed at intervals 
round the stacks and at different levels. Regular readings of 
these thermometers were taken during the process of drying, and it 
was found tliat the temperature in the stacks varied very much 
from point to point. At certain points the teinpeiature, especially 
during the eailier stages of drying, rose even higher than the 
temperature of the hot air which was being blown into the stack 
from the duct, while at the same time in other parts of the stack 
the temperature was very much lower than that of the duct air. 
Thus in stack No. 2 at 7.30 p m. on July the 8th the duct tempera- 
ture was 128° F, A thermometer cj ft. from the bottom of the 
stack on the south side registered 137° F , w^hile one 2^ ft. from the 
bottom on the west side registered 77° F. One 4 ft. from the 
bottom on the east side stood at 1 1 3'’ F. ; one 7 ft. from the bottom 
on the north-west side 75® F.; one 9 ft. from the bottom on the 
south-west 99'" F. ; one 10 ft. from the bottom on the north side 
117^ F. The unevenness of the temperature in different parts 
of the stack, which is illustrated by these figures, and which 
was found to exist all through the experiments, points to certain 
conclusions. If hot air were being driven equally through all parts 
of the stack, and if any fermentation were also taking place evenly, 
one would expect the temperature to be fairly even throughout the 
whole stack. While the stack was still damp one might expect 
the temperature to be high near the central boss from which the 
heated air was being distributed throughout the stack, and that it 
would gradually fall as one approached the outside. No such 
gradation of temperature from the inside to the outside was found, 
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but at about the same depth in the stack very different temperatures 
were found at different points. This indicates that air was aot 
passing evenly through the stack, but that some parts were looser 
and allowed air to pass more freely than others. Those parts 
which gave the heated air freer passage would be more heated 
than the parts through which heated air had a difficulty in passing ; 
such parts would also probably dry more quickly. Under practical 
conditions of stack building it is very difficult to pack the material 
with perfect evenness. Men have to trample in the hay as they 
build it up, and it is placed upon the stack by the fork in large 
bundles. Under such crude, practical conditions it is difficult to 
see how a mass of green succulent material can be packed so that 
an air current would distribute itself with perfect equality all 
through it Further, as the grass and clover wither and dry, the 
stack shrinks considerably. It was found at Craibstone that the 
height of the stacks diminished 3 or 4 feet during the drying. 
Precautions were taken in building the stack to construct it so that 
it would settle down as evenly as possible round the boss, but in 
spite of such precautions the first stack quite obviously settled 
unevenly and became loose near the top, so that most of the 
heated air escaped around the top of the boss and did not pass 
through the body of the stack. While the drying was in progress 
the head of this stack was taken down and rebuilt in an attempt 
to overcome this difficulty In the case of the other two stacks, 
although no such obvious difficulty arose during the process of 
settling, it is difficult to be sure that the shrinkage did not cause 
the stacks to become opener in texture at certain points than at 
others. 

The wind will also tend to cause unevenness of distribution of 
the heated air through the stack. It has already been pointed out 
that the second stack was quite dry on the east side, while it was 
found to be badly dried on other sides. During the experiments 
the wind was almost steadily from the west, and one of the reasons 
why the east side dried more quickly than the rest may have been 
that the natural air pressuie caused the heated air to escape more 
by the east than bv the west side of the stack. 

It was found, as alreadv stated, that certain parts of the stack 
sometimes registered a higher temperature than that of the hot air 
which was being blown in from the duct. This discrepancy cannot 
be accounted for by uneven distribution of the hot air, but must 
have been due to an abnormal, rise of temperature caused by rapid 
fermentation of the materials of the stack itself. In previous ex- 
periments with cold air ^ it was found that stacks generally heated 
very unevenly, and that while parts might be quite cool other parts 
might rise to quite a high temperature. Such variations, which 
were produced by uneven fermentation in the stacks, were nev(?r 
completely explained, but some attempt was made to suggest an 
explanation by correlating them with the amount of carbon 
dioxide found in different parts of the stacks. Generally, where 
the temperature was high the percentage of carbon dioxide was 

^ Artificial Drying of Crops in the Stack,” by James Hendrick, Trans, of 
tke Highland and Agricultural Soc, 0/ Sodiiand, 1934, pp. 141-160, vol. xxxvk 
$th Series. 
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also high, and the measurements seemed to indicate that parts of 
the stack which were not quite stagnant but in which only a slow 
exchange of air was taking place rose to the highest temperatures. 
It is probable, in those cases in the 1925 experiments where it was 
found that the temperature of the stack rose locally above the 
temperature of the hot air which was being blown into it, that Very 
little air current was passing ; probably only sufficient fresh heated 
air was finding its way into such highly heated portions of the stacks 
to supply enough oxygen to maintain a high rate of fermentation. 

TABLE III. 


Analysis of Samples y Dry Matter of Grass and Hay. 



Stack No. 2. 

Stack No. 3. 

Hay 


Oiiginal 

Hay 

Original 

Hay 

made in 
Oldinary 


Material 

Stack. 

Material. 

Stack 

way. 


Pt r cent 

Per cent 

Per cent 

Per cent 

PcJ cent 

Ether Extract 

2*92 

2*50 

2*01 

1*97 

1 72 

^Albuminoids 

9 37 

9 10 

8*88 

9*25 

9 94 

Soluble Caibohydiates ... 

52-87 

52-71 

53 - 8 o 

c;r 80 

46 82 

Fibie 

29*1 I 

28 65 

29-48 

30 21 

35 32 

tAsh 

5*73 

7-04 

<183 

6 77 

6 20 


100*00 

100*00 1 

1 100 00 

100 00 

100 00 

* Total Nitrogen ... 

1*50 


^ I 42 

I 48 

I 59 

* Protein Nitrogen ... 

1*27 

1 26 

1*21 1 

1 I 16 

T 42 

t Including Siliceous Matter 

047 

1*38 1 

1 0*68 

1 

1 0 98 

1 

0 68 


In Tables II. and III. analyses are given of samples taken 
in connection with the experiments. No samples were taken 
from stack i. In the case of stack 2, an average sample of the 
green material w^hich w^as built into it w^as taken. Ihis 
material, as stated above, had already been partly dried. When 
the stack was cut open at the east side an average sample of the 
hay in the sector which was removed from the stack was also 
taken. These are the first two analyses given in the tvibles. 
Table II. gives analyses of the samples, including moisture, while 
in Table III. analyses of the same materials are given, but 
calculated to the dry state. If we compare these analyses, 
especially as given in Table III., if will be seen that very little 
change in composition has taken place on drying in the case of 
stack 2. The hay obtained from this stack was evidently dried 
grass and clover, which had undergone little or no fermentation, 
and had lost little or none of its solid constituents after it was 
built into the stack. If this process were capable of producing hay 
such as that which was cut from the east side of stack No. 2, it 
might fairly claim to have a considerable advantage over the 
ordinary process of hay-making in our climate. In ordinaiy hay- 
making there is generally quite appreciable loss through fermenta- 
tion, through the handling of the materials, and through washing 
by rain. In this case all such losses are absent, and the full value 
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of the green material built into the stack has been recovered in 
the hay. 

Tables II. and III. also give analyses of the original green 
material which went into stack No. 3 and of a sample of hay taken 
from it. As already stated stack No. 3 was a failure, and was not 
nearly dried when it was opened ; the centre portion, however, 
around the duct was found to be comparatively dry. An average 
sample was taken from this region, and it is the analysis of this 
imperfectly dried hay which is given in the tables. It will be seen 
that the analyses are not quite in such close agreement as in the 
case of the original and dried samples from stack No 2. In the 
case of No. 3, the stack stood longer during the process of drying, 
and at the end was still very wet and in a state of fermentation. 
It is probable that a little alteration had taken place in the com- 
position of the dry material through fermentation ; on the whole, 
however, the dry matter of the hay resembles fairly closely the dry 
matter of the original green material which went into the stack. 

In Tables 1 1 , and 1 1 1 . the last analyses given is that of hay made 
in the ordinary way from the crop grown in the same field. The 
material was not quite the same as that which went into the 
experimental stacks, but it was grown on a neighbouring part of 
the same field, and the cutting was done about the same time as 
that of the material which went into stack No. 3. Table II. shows 
that the hay prepared on the field in the ordinary way was not very 
well dried. It has already been stated that the weather during the 
period of the experiment was uii'^ettled and not good hay-making 
weather ; nevertheless this hay, although it contained 20 per cent, 
of moisture, kept well in the stack and did not get mouldy. The 
composition of the dry matter of this hay given in Table III. shows 
that it did not differ greatly from the hay in stacks 2 and 3. It is 
rather more fibrous than the hay made by artificial drying and 
contains less “soluble carbohydrates.’’ In this respect it is worse 
in quality than the artificially dried hay, and this may have been 
due in part to the method of making. We are not able, however, 
to conclude with certainty that this is the cause of the difference, 
as it may also have been due to the fact that the crop was from 
a different part of the field. It is also to be noted that the album- 
inoids in this sample are somewhat higher than those in the hay of 
stacks 2 and 3 In this respect it is rathei better in quality. 

One is not justified in drawing very definite conclusions from 
experiments made in one season only ; so far as they go, however, 
the Craibstone results have not been satisfactory, and have shown 
that under certain conditions at any rate serious difficulties arise with 
the Oxford method of drying crops. The experiments may be looked 
upon as unsuccessful, first, because the stacks of hay w^ere not dried. 
At Craibstone we grow a heavy crop which gives a large yield flf 
hay ; the mixture is always rich in clover and the clover is strong 
and succulent Such material is, of course, difficult to dry. On the 
other hand, in the case of the second stack, the material was already 
partially dried on the field before the stack was built, and contained 
less than 60 per cent of moisture when built into the stack. A 
second and more serious objection is, that in these experiments the 
consumption of paraffin was very great although the stacks were 
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not completely dried. Even had the drying been successful, the 
consumption of paraffin was so great that it would not have been 
economical. 

A proof of the above paper was sent to the Institute of Agri- 
cultural Engineering at Oxford, and I am indebted to Mr. E. J, 
Robson, who, in the absence of Dr. Owen, sent certain comments 
and suggestions which have led me to amend certain passages in 
the paper. The staff at Oxford are naturally very disappointed 
with the results of the Craibstone experiments and Mr. Robson 
writes : — “ As Dr. Owen pointed out in his letter to you of the 
2ist July there was no doubt that neither of the machines used at 
Craibstone was giving sufficiently good temperature results This 
was unfortunate for the success of the experiment, but had at any 
rate the effect of directing our attention to the question of so 
modifying the heating system as to enable u‘< to count on a margin 
of spare on the right side. We have now substituted fuel oil for 
paraffin burners, with the result that we can readily obtain a 
temperature up to 190° F, and dry, at a cost per ton higher, it is 
true, than that quoted in the pamphlet issued by the Crop Drying 
Company which you quote, but at any rate so far as we can 
estimate at present, quite an economic cost.’* 


PIG IMPROVEMENT. 

L— COMMERCIAL REQUIREMENTS. 

H. R, Davidson, M.A., Dip. Agric., 

School of Agriculture^ Cambfidgc. 

Titk recently issued White Paper in which the agricultural 
policy of the present Government is announced shows clearly that 
the production of human food by means of livestock rather than 
through the agency of crops is believed by its authors to be the 
conect proceeding for this country. Whether one agrees or not 
wuth this belief, it is obvious that such assistance as the State is 
prepared to give to the farmer will follow^ the line of encourage- 
ment to animal husbandry. It is instructive, therefore, to examine 
the capacity of the different classes of animals on the farm to see 
which of them gives the best return to the farmer. The following 
figures from Henry and Morrison’s “Feeds and Feeding* show 
the amount of human food produced by farm animals from 100 lbs, 
of digestible matter consumed. 


Animal 

Market- 

able 

product 

lbs. 

Edible 

solids 

lbs. 

Animal. 

Maiket- 

able 

product 

lbs 

Edible 

solids 

lbs. 

Cow (Milk) 

139-0 

i8-o 

Poultry (Eggs) ... 

19‘6 

5-1 

Pig (Dressed) ... 

25.0 

1 15-6 

Poultry (Dressed) 

15*6 

4*2 

Cow (Cheese) 

14-8 

9-4 

Lamb (Dressed) ... 

t 9*6 

3.2 

Calf (Dressed) ... 

36-5 

8-1 

Steer (Dressed) ... 

3-3 

2-8 

Cow (Butter) 

6-4 

1 5*4 

Sheep (Dressed)... 

7’0 

2-6 
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It will be seen at once how both milk and pig flesh stand out 
above the other classes in economy of converting animal food into 
human food, and how far down in the scale come beef and mutton. 

Now, as a business man, the farmer is not concerned with pro- 
ducing a large amount of food for home consumption, but only 
with the production of food which shows the greatest possible 
margin between the cost of production and the value of the pro- 
duct when sold, and it is obvious that both the sheep and the 
bullock consume a considerably cheaper form of digestible matter 
than does the pig. Even when this is taken into consideration, 
however, the pig does stand out as a very economical converter of 
animal into human food, and one of the main reasons for this is 
its extremely rapid growth There are still many people who do 
not fully appreciate the fact that every living animal requires food 
to supply the energy which is used up every day in the ordinary 
acts of breathing, moving and maintaining the circulation of the 
blood. From the nature of the case tlie food used in this way is 
absolutely and entirely unproductive to the farmer, and com- 
mercially it can only be looked on as an unremunerative gift to 
the animal. The longer an animal takes to produce the required 
amount of human food, the higher becomes the proportion of food 
wasted in supplying maintenance requirements. 

It is the very rapid growth of the pig and the consequently 
very small proportion of maintenance food required that enables 
it to grow at the expense of such a small amount of food. Add 
to this the fact that a healthy sow under good management 
will pioduce and rear 16 piglings per year, and that the con- 
sumption of pig products in this country is so great that we 
imported ;£’6o,ooo,ooo worth last year, and it is difficult to avoid 
the conclusion that pig-keeping ought to be one of the most 
profitable forms of animal husbandry. Such is the argument that 
has been repeated, perhaps one might almost say ad nauseamy in 
the agricultural press for a considerable number of years. Yet 
the pig is still the Cinderella of the farm animals ; the import 
of fresh pork from the Low Countries increases rather than 
decreases, and co-operative bacon factories spring up all over the 
country only to fail before they have properly established them- 
selves. 

In order to reconcile these two sets of facts it is instructive to 
examine why pig keeping fails to maintain itself as one of the 
main branches of livestock husbandr}^ It is axiomatic that if 
any business is to improve either the receipts must go up or the 
costs must come down. 

In pig farming it is common experience that receipts tend 
periodically to come down every three or four years during a 
slump, caused either by a world overprodqction or else by a* 
more local overproduction of a type of carcase not required by 
the consumer. On the other hand costs may go up in the case 
of an individual farmer from one or more of the following causes. 
The price of the staple feeding stuffs may rise considerably above 
the average, labour may become very expensive, disease may 
cause almost complete loss, or the breeder may be developing a 
class of pig which grows too slowly and so wastes more food on 
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maintenance than is necessary. The feeding of improperly balanced 
rations will also raise the food bill beyond the economic limit. 

The difficulty of high prices for feeding stuffs is connected 
with world agriculture and is consequently a very difficult problem, 
but it can be partly solved by applying the results of research in 
animal nutrition in such a way as to replace the expensive foods 
by combinations of cheaper articles which have been clearly proved 
to have the same approximate biological value. Animal nutrition 
too can be of perhaps even greater service in overcoming difficulties 
due to badly balanced rations. 

The difficulty of experrsive labour is always great, but can be 
overcome either by a change in management or, preferably, by the 
greater use of labour-saving machinery or other devices. The 
problem of disease is probably the most difficult one in swine 
husbandry to-day, and if swine fever, swine erysipelas and foot- 
and-mouth disease could be overcome, it is probably no exaggera- 
tion to say that the number of pigs in this country would soon be 
doubled. The problem is essentially one to be solved by the 
veterinary profession, but far too few people realise the necessity 
of a very high standard of hygiene where pigs aic concerned with 
a view to avoiding the loss caused annually by intestinal worms, 
lice and mange, not to mention other minor ailments 

The loss caused by reduction in the price of pig products, how- 
ever, and the increase in cost due to the breeding of the wrong 
kind of pig can, in the opinion of the writer, both be overcome by 
concerted action on the part of both breeders and feeders, and an 
attempt will be made in this brief study to indicate the lines along 
which progress is likely to be achieved. 

Historical. —A brief glance at the general lines of pig improve- 
ment will be of interest in showing us where we stand at present, 
and will perhaps also indicate the reasons why there is still so 
much to be done Before about 1870 it was not possible to keep 
meat in cold store, and so most of the bacon had to be cured in 
winter. Even then it was necessary to make it very salt indeed 
if it was to last at all into the summer. As very salt lean is even 
more unpleasant than very salt fat, it was natural that the class of 
pig required by the bacon curers should be a very fat one, and as 
curing was only carried out in the winter it followed that the pigs 
were mostly a year or more in age 

When the introduction of cold storage made it possible not 
only to produce mild cured bacon, but also to produce it all the 
year round, bacon began to become a favourite breakfast dish in 
this country. But for breakfast no one wants a large expanse of 
fat, and it naturally followed that the pig in demand was one that 
was younger, carried more lean, and possessed a higher proportion 
of the typical frying parts than did the animal that had to be 
turned into salt pork. As it so happened this change in the type 
required coincided with the fact that Germany and some of the 
other central European states were refusing to import pigs from 
"Denmark and Sweden These Scandinavian countries were quick 
to see the opportunity of a fresh outlet for their pigs, and com- 
menced to send into this country bacon from their native breed of 
pig which was more or less developed to meet in Germany a rather 
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similar demand for a heavy pork pig to what had previously 
existed here. 

Neither the British nor Danish pigs were at first really suitable 
for the new type of breakfast bacon, but according to Mr. Sanders 
Spencer (i) the breeders of Large Whites in this country were the 
first to improve their pigs by making them lighter in the head and 
shoulder, fuller in the hams, and by reducing the proportion of fat 
in the carcase. The result was so successful that the Danes veiy 
soon imported some breeding stock from the improved herds in 
order to breed boars for crossing on to their native pig, but they 
were so impressed with the value for bacon of the British pigs 
that they soon started and are continuing schemes for bringing 
their own pigs to the same high level. 

The really interesting point for us, however, lies in this, that 
while the foreigner started with stock from this country and has 
gone on trying continually to improve it from a commercial point 
of view, the breeders of pigs in this country soon found other 
foreign markets, to supply which they sacrificed some bacon points 
of importance either for mere size or else for merely fancy points, 
according to the whim of the purchasers. 

Although the first pi^ breed society was founded in 1884 and 
others have followed since whose aim was to improve the individ- 
ual breeds, inoie attention than is warranted has been paid to 
developing points which cannot be proved to have any real 
commercial value. It is probable that this is due to the fact that 
in America and also in this country before the Great War the 
wealthy landed proprietors have taken a great interest in livestock 
from the sporting rather than from the business point of view. 
Owing to the very important social position which the landed 
proprietor occupies in tlie agriculture of this country, it has 
followed that his influence in breed societies and consequently on 
their breeding policy has been, and still is, predominant. 

In Scandinavia and the Low Countries, as in the younger 
colonies and dominions, the breeding policy is controlled to a 
very much greater extent by the working farmer probably either 
because, being a land owner himself, he is more independent 
and accustomed to doing things for himself, or else because a 
landed aristocracy as we know it in this country is altogether 
absent. 

Owing to the general depression which has followed the Great 
War, however, there has been an outcry against a slavish following 
of the pre-war showyard standards unless these could be definitely 
proved capable of producing an animal that was the cheapest to 
keep and would sell at the highest market price.- Many people, 
forgetting the prime importance of the capacity to produce and 
rear healthy offspring, clamoured to have the butcher’s or bacoiF 
curer’s ideal of a live pig made the standard of judgment at all the 
shows. But the general post-war experience has been that, even 
setting aside the important breeding points, the butchers and 
bacon curers themselves cannot be relied on to describe the 
'external conformation of a live pig which is certain to conform 
with an ideal carcase after slaughter. 

In confirmation of this it is only necessary to refer to the 
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second bacon pig competition held by the Scottish National 
Association of Pig Breeders in July and August 1925, the results 
of which competition are well known to every breeder and feeder 
of pigs in Scotland. The annual bacon pig show held by the St. 
Edmundsbury Co-operative Bacon Factory, Ltd., in May 1925 is 
another case in point. At this show the pigs were all judged alive 
according to the classes for different breeds and crosses and solely 
as bacon pigs. After all awards, including the supreme champion- 
ship, had been awarded, the pigs were slaughtered and a separate 
competition took place in which each group of carcases was 
judged solely on its merits as bacon from the factory point of view. 
The following is the result of this carcase competition. 


Carcase Award. 



Marks. 

Award when alive. 

1st Prize. 

Pen 10. 

Class 

I. 

85 

Reserve (4th place) in 
Large White Class. 

2nd Prize. 

Pen 67. 

Class VI. 

83 

3rd Prize in Class for 
any cross breed. 

3rd Prize. 

Pen 36. 

Class 

V. 

80 

1st Prize in Class for 
first cross and supreme 
champion 


Other examples could be produced, but these two very 
prominent cases show clearly that the judges were unable to pick 
out with any accuracy those live pigs which, when slaughtered, 
would produce the best bacon. As the judges were in both cases 
men prominent for their knowledge of pigs, the correct inference 
would appear to be that either there is no very exact correlation 
between external and internal conformation or that the most 
expert of human judges is not always capable of observing it. 

Commercial Requirements — Having examined and criticised 
the methods so far adopted to produce an improved type o^ pig, it 
is of interest to start afresh by examining what really are the 
requirements of a pig which shall be profitable as a commercial 
animal without complicating the matter by thinking of what 
previous generations have made conventional Of the four 
principal products for which pigs are bred, namely pork, bacon, 
lard and biistles, only the first two are of real importance in this 
country. Because the imports of bacon and hams are nearly ten 
times the amount of imports of pork, it is generally believed that it 
is a bacon type of pig that should be produced here to resist 
foreign competition There is another school of thought which 
states that pork is cheaper to produce and more remunerative to 
sell in view of the proximity of good markets in the highly 
populated industrial districts, and that bacon production should be 
left to districts further afield than England and Scotland, w^here 
labour is cheaper and supplies of milk by-products more abundant. 
The writer believes, however, that there is sufficient evidence that 
a carcase that is ideal for bacon has not many faults from the pork 
point of view, but that a carcase that may be quite suitable for a 
, pork butcher may be quite inadequate for turning into bacon. If 
one breeds solely for the pork market, there is alw^ays the danger 
that just when the pigs are the correct w^eight there is a slump 
in the market. With a good bacon type of pig it is always 
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possible to carry them on and trust to losing less by finishing them 
as bacon, because the variations in the curing trade are not usually 
quite so rapid as with fresh pork. 

There is also the important consideration for any one who 
breeds his own piglings that where pigs are sold off young, as is 
the case in pork production, the proportion of breeding charges is 
distinctly higher. Where the pigs are carried on to bacon weight 
the cost of the necessary overhead charges of breeding stock are 
spread over a distinctly larger turnover, and to some extent this 
tends to lower the cost of production. For all of these reasons 
the following examination of commercial requirements will deal 
with what is known as the bacon type of pig. 

As all successful business management is now based on records 
of costs, it is perhaps as well to begin by getting some idea of the 
relative importance of different items in the cost of producing a 
bacon pig. Table I. has been compiled to give the details of three 
sets of cost figures which have recently been before the public, and 
an estimate prepared some time ago by the writer for teaching 
purposes is also reproduced. In the case of Messrs. Marsh and 
Baxters and Mr. James Ismay*s figures for weaners the ratio of 
food to other costs was not given, but has been estimated as being 
approximately two to one, 

TABLE I. 


Cost of Producing Bacon Pig. 



Crow then 

Maish and 
Baxtei. 

Is may. 

H.R.l). 

Weaneis — 

s d. 

4 d 

X d 

X. d 

Food 

23 7 

26 8 

16 8 

19 2 

Other Costs 

2 7 

13 4 

8 4 

9 7 

Food 

97 3 

8d 0 

58 4 

86 2 

Laboui , . . 

10 10 

5 0 

12 10 

6 7 

Other expensesless manunal 
value 


7 10 



Management, depieciation, 
etc. 



2 11 

10 4 

Bedding .. .. | 

1 

... 

0 5 

... 

Total cost per pig .. ... i 

1 134 3 

138 0 

99 6 

131 II 

Percentage cost of food ... 

90-0 Y 

1 

8i-6% 

75-3% 

80.2% 


While each individual set of figure.s naturally varies slightly 
from the others, the outstanding fact remains that the cost of 
feeding amounts to approximately 8o per cent, of the total cost. 
In estimating his own list of costs the writer based his figure for 
cost of food on the assumption that the average amount of meat 
required to produce i lb. of live weight gain from weaning to 
slaughter was 47 lbs., an approximate figure based partly on 
results at the Cambridge University Farm and partly on the best 
available American figures. Now this means that for every tenth 
of I lb. of meal that can be saved in producing i lb* of 
live weight gain the farmer reduces his cost per pig by \s. 
taking meal at a cost of about £it per ton or per lb. In 




THE SCOTTISH JOUENAJL OF AGRICUWURE, [aPW^ 

order to reduce the total cost per pig by 6 per cent, or by Js. 

(a figure we shall return to shortly) the consumption of meal has 
only got to be reduced from 47 lbs. to 4*3 lbs. per 1 lb. gain. 

Now let us turn to the other side of the question and see 
how far the farmer can control the cash return from the finished 
product. In Table II. is set out a series of figures showing the 
approximate costs and returns from two pigs, No. i being entirely 
suitable for best Wiltshire bacon, and No. 2 being faulty from 
several points of view. 

TABLE II. 

Relation between Retail Bacon Price^ Wholesale Bacon Price and 
Factory Price to the Farmer, 



PlG No. I. 


Pig No. 2. 


Slaughter grade and price 

Grade A. 

igs. 

bd. 

Grade i. 

iSi*. 

bd. 


per Sc. 



per Sc. 



Carcase weight 

1 50 lbs. 



149 lbs 



Bacon weight 

1 12 lbs. 



I05i lbs. 



Loss in weight (carcase to 









smoked bacon; 

38 lbs. 



43 i 



Percentage loss 

25-5 

r 



29*2 

/. 



Wholesale price of gieen bacon 

147^ 

bd, pel cwt. 

i33« 

per cwt. 


Price of smoked bacon to giocer 

•57' 

. pei cwi. 


140V 

. bd. pei cwt. 

Price per pig realised by factory 








(price per cwt. + olfals at bd. 









per lb. — of loss in weight) 

i62.r. bd. 



142 c gd. 



Gross factory profit 

lO-O 

/ • 



2.h 




Retail Price. j 

Best Bacon. 


Ciood Bacon. 

i 

Lbs 

Per lb 
j d 

Amount 

4 d. 

Lbs. 

Per lb. 
s. d 

Amount 
s d 

Gammon hock ... 

8-7 

I 5i 

12 

si 

6-8 

I 3 

8 

6 

Coiner gammon 1 

4*4 

2 si 

10 

I 1 

4-0 


8 

8 

Long loin | 

3*2 

2 1 

6 

7 

3-2 

I JO 

5 

JO+ 

Shoitback 

4*3 

2 s! 

10 

8 

4-8 

2 2 

10 


Rib back 

8-8 

2 I 

19 

9 h 

9.8 

1 10 

17 

III 

Flank I 

2-6 

I oi 


8 

3*1 

0 11 

2 


Thin stieaky 

2-8 

I 71 

4 

7 

2-8 

> 5 i 

4 

of 

Thick streaky . . . 1 

5*2 

I 10 

9 

4 l 

5 *J 

t 7 i 

8 

4 | 

Collai 

7*3 

I 2 ? 

9 

0 

6-4 

I of 

6 

9 $ 

Fore hock 

8-6 

0 9I 

<■> 


6*6 

0 8| 

4 

bl 

Total 

55*9 


^^93 

2 

52-7 


78 

4 i 




T. 




s 

d. 

Realised per 1 12 lbs. , 

... 

... 

186 

4 



166 

6 

Cost per 1 12 lbs. 

... 


157 

0 

... 

... 

140 

6 

Gioss retail profit ... 



29 

4 



26 

0 




== 15 * 7 %. 



15-7%. 


The actual price of bacon will of course vary from day to day 
and from year to year, but the relation of factory price, wholesale 
price and retail price represents as nearly as possible the actual 
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commercial position. The figures for retail bacon are based on 
the tables in Nicholls^ book on bacon (2) and have been scrutinised 
by a prominent firm of grocers. The factory prices and percentages 
were also examined by the manager of the bacon factoiy, and the 
actual weights of the carcases, bacon sides and cuts were taken by 
the writer himself. 

The first point to notice is that at the factory in question (the 
St. Edmundsbury Co-operative Bacon Factory, Ltd., Suffolk), a 
bonus of IS, for grade A pigs and of 6d, for grade B pigs is paid 
per score of 20 lbs. carcase over and above the ordinary price for 
medium quality or grade i pigs. 

Many of the larger privately owned factories do not even make 
this difference between the best and the worst carcases received. 
This bonus means that on an eight score carcase the farmer gets 
8s. more for one that is suitable than for a poor one, and, if the 
cost of producing that carcase has been 130^*., as suggested in Table 
L, then a good bacon carcase increases the farmer's cash returns by 
6 per cent. Thus the same margin between cost of production 
and selling price is obtained either by reducing the food con* 
sumption per i lb. live weight gain by 0*4 lbs. of meal or by 
producing a carcase which will reach grade A standard. 

But another very interesting figure can also be obtained from 
Tabic II. The wholesale price of green unsmoked bacon from the 
factory is 147s. 6d, per cwt. for best quality and only 133^. per cwt. 
for the poorer quality. This represents a difference of 14.^. 6d. per 
cwt. or 2s. yd, per score as compared with the is, per score paid to 
the farmer for the carcase. However only about 75 per cent, of 
the carcase is sold as bacon, and, as the value of the secondary 
offals is the same in both cases, the actual difference in value on 
the basis of the carcase weight is is, iid, per score between the 
two qualities. If the factory could hand on this difference in value 
to the farmer it would be possible to increase the margin between 
production cost and selling price by 12 per cent, in favour of a first 
class carcase as against a poor one. Some at least of the co- 
operative factories would be willing to give the actual value for 
very good pigs, because it is obvious that in this way considerable 
economic pressure would be put in the scales against the poorly 
bred animals in favour of those with the correct conformations, 
but it is stated by all in the trade that as the exact grade of bacon, 
of which grades there are probably more than a dozen, is not 
known until some weeks after slaughter, and as the farmer demands 
his cheque within a few days, it is not possible to pay each supplier 
of pigs according to the actual returns of each individual side. 

Whether this is really the case or not it is difficult to say, but 
it is more than obvious that by maintaining what is approximately 
a flat rate for all carcases, whether good or bad, there is a ver)£ 
distinct encouragement to the breeder to neglect carcase improve- 
ment, which at the best only returns him 50 per cent, of its inherent 
value, in favour of improvement in feeding methods and selection 
of those strains of pigs which inherit the capacity to make better 
use of their food than the average ; a capacity which brings 100 
per cent, of its value into the breeder's pocket. 

Although carcase improvement, however, does not at the 
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present meet with its full due of commercial recognition, it is worth 
fuller consideration here for two reasons. In the iBrsl place, if 
bacon curers can be induced to pay more attention to the demands 
of the farmer, or if co-operative bacon factories can be organised so 
as to receive more support from breeders, it may yet be possible to 
increase the difference in the prices paid for good and bad carcases. 
And secondly, even if the full cash value of good conformation is 
not received at the time, it is still of great importance to the 
British breeder that the general standard of pigs should be im- 
proved because, although the retail grocer knows that there is 
nothing to equal British bacon at its best, he never really knows 
whether each individual bale is going to be best” or worst” It 
is this lack of standardisation which rightly meets with such 
distrust from the consumer in this country. The British housewife 
either does not want or else is unable to examine closely every 
pound of butter, cheese or bacon which she buys. She prefers 
something with a label such as she gets in Danish” butter, which 
means that the commodity is the same every time she buys it. 
For many years it was no use telling her that New Zealand butter 
was just as good if not better. She knew that she could rely on 
always getting Danish butter the same It has taken some years 
to prove to her that New Zealand butter is now equally standansed. 
If the British farmer cannot or will not organise his pig industry 
so as to put on the market a product of a standard quality, it 
seems probable that Australasia with its tremendouslv large 
supplies of cheap milk by-products will soon add one moie to the 
already large list of bacon competitors. 

The parts of the carcase which require improvement will readily 
be seen from an examination of Table 11. 




A Foie end. 
B Middle 
C Gainmon 


D Collar. 

E Rib back, 

F Short back. 

G Long loin. 

H Corner gammon. 
I Fore hock. 

J Thick streaky. 

K Thin streaky. 

L Flank. 

M Gammon hock. 



, Fig. I. — Distribution of Grocer^s Cuts. 

hlg. I shows how the bacon side is first of all divided into fore 
end, middle and gammon and then into the different cuts which 
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'poultry farming 


As an investment, has unlimited possibilities. 


Get particulars of our Scheme which, shows 
you the way to make BIG PROFITS. 


The 

White Heather 



Poultry Farms, 

Tullibody, Cambus. 


Telegranw—" Poultry, Ctmbui " 


Telephone -Menttrio 12 


YOU MUST HAVE “JOY” IN YOUR HOME. 

Without doubt the Best and Cleanest 
Polishing Cream on the Market to-day. 

Better than Pastes, Powder and Liquids. 


CLEANS ALMOST ANYTHING. 

Specially Silver, Brass, Mirrors and Porcelain. 

“JOY” is lasting and economical, because 
whilst putting a perfect lustre on everything 
it also saves tarnishing, owing to its wax finish. 

Every Housewife, Motorists, etc., should instal ^ 

WAX.O*”BRASS. 

Box of 12 Tuboo (oarofully paekod) for 0/Q^ Oarriago Paid. 
Guaranteed by the Sole Manufacturers and Distributers : 

The LEiaHTON'BENTON CHEMtCAi CO. (SCOTLAND), 8 Frederick St., E0INBUR6H. 

SOLE BUYINQ AaMNTS W4WTS0. 
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CnBME MID CMUFinilEI PUIIITS 


~ AIMO 


EXCELSIOR ONION UNO 


MDSSELODRGH lEEX PLANTS 


Grown from Selected Seed off the Finest Stocks. 

Price Lists, lor promi>t delivery carriage paid by Passenger 
Train to any district In Britain, on application. 


JOHN GILLIES, PRESTONPANS, LTD , 

PRESTONPANS, EAST LOTHIAN. 

(Established for over 50 Years.) 

largest Cabbage aad Leek Plant Growers in Britain. 

T.lMrun. PLANTS, PRESTONPANS.” T.l.phon. 24 PRESTONPANS. 


ALWAYS USE 


NITRATE OF SODA 


FOR FERTILISING 


FARM, FRUIT, AND VEGETABLE CROPS. 

IT IS 

A Manure of Wonderful Potentiality. 

If you want to learn how to use it to the fullest adTantage, write for 
special pamphlets, entitled — 

“ Farmers’ Handbook on the Use of Nitrate of Soda.” 

“ The Improvement of Pastures and Meadows.” 

“ Proper Cultivation of the Sugar Beet” 

aurrueo omt/s awo post pmr. my 

THE CHILEAN NITRATE COMMITTEE, 

131 WEST REQENT STREET, QLASQOW. 
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arc given in Table 11 . If the prices for these cuts are averaged it 
vriU be seen that the prices of the three main divisions have the 
following relationship : — 

Gammons ... is, gld, per lb. 

Middles 2 s, per lb. 

Fore ends . is, per lb. 

Nothing further need be said about the importance of a light 
fore end, a long and deep “ middle ** and good hams. A few 
comments on the individual cuts, however, may not be out of place. 

I* Corner Gammon, — Contains practically no bone, very 
little fat and a large amount of lean excellently suited for 
boiling. 

2. Middle Back, — Produces “ rashers ** with well balanced 
lean and fat and which do not lose their shape on frying. 

3. Long Lotn, — Contains more bone than middle back, but 
also produces very good ‘'rashers.** 

4 Rib and Back — Similar to Long Loin. 

5 Thick Streaky, — Good mixture of lean and fat, but not 
of such good appearance when sliced as back. 

6. Thin Streaky, — Similar to thick streaky, but if too thin 
it breaks up in frying 

7 . Lrammon Hock — Good for boiling, but contains too 
much bone 

8 Collar, — Space left after extracting shoulder blade bone 
spoils It for slicing. 

9. — Mostly too thin at one end to slice and too fat 
to boil at the other. 

10. Forehock — Contains too much bone, skin and gristle, 
and muscles lun in all diiections Pooiest cut. 

From a consideration of all these points it is now possible to 
summarise the requirements of a bieeding pig which is to yield 
a profit under commercial conditions These may be stated 
biiefly to be as follows . — 

A The breeding patents must produce pigs which yield a 
high proportion of the most popular cuts. 

B, The offspring must be capable of making a given 
amount of growth for the smallest possible consumption of 
food. 

C, Boars must be capable of producing large litters of 
healthy pigs, and sows in addition to this must have the 
capacity to bear and rear these large litters into healthy 
weaners at from eight to ten weeks old. This capacity will 
depend on the following : — 

(1) Hereditary fecundity in boars and sows. 

(2) In sows the possession of a large abdomen and 

wide pelvis, 

(3) In sows a high milking capacity as indicated by: — 

(i.) A strong, capacious digestive system. 

(ii.) An adequate number ( 1 2- 14) of well-placed teats. 
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(iii.) The capacity to convert food into milk and 
not into flesh. 

(iv.) A docile temper. 

An attempt has been made to show that present showy ard 
methods do not achieve as much progress towards the ideal 
attainment of these requirements as modern scientific information 
suggests is possible, and the next article will deal with the way 
in which this problem is being tackled by our competitors and a 
suggestion as to how this competition might be countered. 

The writer is indebted to the management of the St. Edmunds- 
bury Co-operative Bacon Factory for facilities to examine and 
weigh the sides of bacon referred to in Table II. 

Rkferencks. 

(1) Sanders Spencer. Journ. of the Min. of Agi., vol. x\ix, No. 3 
(June 1922 ) 

(2) Nicholls. Bacon and Hams. Inst, of Ceitificated Grocers, 4 Cullum 
Street, Fenchuich Stieet, London, E.C. 3. (1924.) 


THE BIOLOGIST ON THE FARM.— No. XXL 

By Professor J. ARTHUR THOMSON, M.A., LL.D., 
University of Aberdeen. 

Bumble*Bees. — There arc many different species of humble- 
bee in Britain, but among the hardier, that appear earliest in the 
year, are the great earth bee, Bombus terrestrisy and the early nest- 
ing bee, Bombus pratorum. Of last year’s large family 01 com- 
munity the sole survivors are the young queens who have remained 
in lethargy all through the winter in a hole beneath the ground or 
in a mossy bank. When a queen is aroused by the spring sun ihine 
from her strange state of inertness, which we dare not call either 
sleep or hibernation, she makes for early flowers such as the 
willow catkins, the floweiing currant and the purple dead nettle. 
If the afternoon is still too chilly she goes back to bed, and may 
remain quiet foi days before she gives the outer world another 
trial. When the spring really comes she begins to make a stjmmer 
nest, often choosing the field vole’s deserted burrow. On a minute 
mound of pollen-paste, surmounted with a parapet of wax, she 
lays some eggs and broods over them for about three wrecks. She 
always has her head towards a honey-pot — a sort of wddow^’s cruse — 
from which she can sip during the chilly night or when the weather 
is bad. By short foraging excursions, which /rom time to time 
interrupt her brooding during the day, she keeps the honey* pot 
replenished, and it supplies the first meals for the young bees w hen 
they struggle out of their cells. After the emergence of the first 
brood of workers, the queen becomes entirely maternal. Brood 
succeeds brood, each lasting for about a month, and numbers 
gradually mount up. But the prosperity of summer does not last 
long; supplies begin to fall off, the queen becomes tired, drones 
and young queens appear. Numbers decrease, the stores are used 
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Up, the old queen, bald and weary, has but a small retinue, and 
soon all are gone save the young queens who have been fertilised 
by the short-lived drones. On these young queens, who seek out 
snug winter quarters, the continuance of the bumble-bees depends. 

Health and Sunburning. — From racial experience for centuries 
and individual experience in every lifetime, there has been for a 
long time no doubt as to the health-giving value of light. But, as 
everyone knov\s, the analysis of this value has made great progress 
in recent years, and it has been shown that much is due to the 
ultra-violet ra>s which we cannot see, thou<. h ants can. It has 
been sho\Mi that these ultra-violet rays have a subtle action on the 
chemical routine (or metabolism) of the body, especially as regaids 
lime, and may act as a tonic on growth But the effect seems to 
be veiy intricate. Thus it has been shown by Colebrook, Hill and 
Eidinow that when the skin of an animal or a man is exposed to 
sources of ultra-violet rays, the power of the blood to kill bncteria 
is greatly increased (even by 65 per cent in the rabbit and 17 per 
cent, in man;, when estimated in a test tube at any late Eidinow 
has recently shown that this miciobc-killing power of the blood is 
evoked only when the rays produce a reddening of the skin The 
rays derived from a meicury vapour lamp, a carbon arc, and the 
sun's ra>s aie equally efficient, hut the exposure must not be ex- 
cessive, and there is no good result in cases of acute baettrial 
infection. How the geimicidal power of the blood is incieased 
remains unceitain, but it def)ends on some changes in the blood- 
corpusclcs. 

Standing the Winter. — The winter is more or less over in the 
North of Scotland, but there will soon be another. There are some 
farms where each winter is the severest that theie has been for 
53 years, so the subject of this nnte should be apposite theie 
What we have to say is very interesting, that if ) ou get plenty of 
lii^ht }ou can do with less heat. In one of the reptile houses at 
the “Zoo” in London they pioved this last winter for Iguana 
lizards In 1 revious years these big lizards never survived the 
wintei, though they w^cre kept w^arm Tliey alw^ays lost colour 
and ap[)etile moped and died. But last w inter the experiment 
was made of irradiating their environment with pow^erful electric 
lights ill globes transparent to ultra-violet rays. The result was 
that the lizards kept their colour and the^r appetite, exhibited an 
activitv nev(‘r before seen in this country, and displayed vig( rous 
health and spirits. The same result rew^arf ed the irradiation of 
baboons and monkeys. Warm floors and abundant light (includ- 
ing ultra-violet rays) served to keep them in good fettle and 
enabled them to breathe cold air, which also makes for health. All 
this confirms the growing belief in the value of more light. 

The Apprenticeship of the Worker Bee.— Natural History^ 
becomes more and more precise, and as observation deepens so* 
does the wonder. By marking worker bees in an observation hive 
Rosch has been able to follow their apprenticeship and their 
gradual pnnnotion, so to speak, from one kind of duty to another 
in the course of their short life of a month or six weeks. The 
newly emerged workers are turned to the task of preparing and 
cleaning wax cells in which the queen will lay eggs. After a few^ 
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dzys they pass^ of are promcted, to the status of tuitses, watting 
over the young bees in their cells. At first they tend only the 
older larvae, supplying them with pollen and honey, but later they 
are trusted with the " babies ” of the hive, which require a nutritious 
fluid secreted by the worker bee from glands which begih to 
function at this time, about the tenth day of adult life. When the 
worker is a fortnight old, more or less, she leaves the nursery to 
spend a week in the general service of the hive, cleaning away 
refuse, distributing and storing food and so on. Trial flights in 
the open may also be made, but on these first attempts no pollen 
or nectar is collected. Finally, at the age of about three weeks, 
each worker is assigned the last of its indoor tasks, that of acting 
as guardian at the gate, preventing the entry of strange bees or 
other insects. When this task is done the worker bee devotes all 
its remaining life and strength to the arduous work of collecting 
nectar and pollen from the flowers. Here, too, as Frisch has 
shown, there is much division of labour, for the bee does not flit 
heedlessly from flower to flower, but, once given over to tapping 
one profitable and abundant species of flower, may keep to this for 
the whole of its outdoor life without ever entering another kind of 
blossom ! But what is new in Rosch's study is the definite proof 
of a regular succession of tasks in the worker bee*s life. The science 
of animal behaviour is growing apace. 

The OhromosomeB of Oereals. — In each kind of many-celled 
organism, whether plant or animal, the nucleus or kernel of each ot* 
the multitude of cells building up the body has a definite number 
of rods or chromosomes which carry the hereditary factors or some 
of them. In all the cells of the body there is this particular number 
(the diploid number), but in the ripe egg-cell and male cell the 
number is reduced to half the normal (the haploid number). Man’s 
number is 48, and as the same number occurs in some snails and 
plantains, it is evident that there cannot be much significance in 
what the particular number is. What is important is the fact that 
the normal number, whatever it may be, is adhered to throughout 
all the cells of the body. Growth involves cell-multiplication, and 
whenever a body cell divides into two, there is an adherence to the 
normal number. The lowest number is two, for the threadworm 
of the horse ; one of the high numbers is 60, for the horse itself. 

One of the recent di.scoveries in regard to chromosomes is that 
their number may show an orderly arithmetical progressi($b in a 
series of related species. That is to say, in a series of species 
belonging, for instance, to the genus rose, some species have 14, 
others 28 and others 42, showing a regular multiplication. This is 
of interest in agricultural plant-breeding, and is actually leading 
already to practical results. In wheat and oats the , haploid 
number is seven, and there are species with 14, 28 and 4^ Chromo- 
somes — so-called diploid, tetraploid and hexaploid species. The 
same ruling number — the sacred number seven — is found in rye 
and barley, but species or races with multiples have not yet been 
found. The subject has been recently investigated by K. V. 
Stolze, who favpufs the view that the transition from one species 
to another in a (polyploid) series has been brought about by a 
tram^erse, not longitudinal, splitting of the chromosomes. Wc 
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cannot pursue the subject, but it is interesting to find a numerical 
teat for species, 

Somixig in Horse?.— If someone with time, patience and good- 
humoured scepticism would collect data in regard to homing in 
horses* the result would be, in proportion to its critical sifting, a 
valuable contribution to the young science of animal behaviour. 
But some experimental work would also be necessary. The hom- 
ing powers of carrier pigeons are familiar, and it has been proved 
up to the hilt that migratory birds, such as swallows and storks, 
may return from their winter quarters in Africa to the northern 
farm where they were born the previous summer. The homing 
power has been carefully studied in two species of tern or sea- 
swallow, and it has been proved that a percentage of the birds 
experimented with can return to their nests from a distance of 
800 miles, having been transported in closed baskets on board ship 
into waters that they had never before visited. The facts, are 
certain, but how the homing power works we do not know. 

From a limited distance some of the ants can find their way 
home .‘successfully, and the balance of evidence points to the con- 
clusion that in many cases at least the little people serve an 
apprenticeship to their environment. They register various kinds 
of impressions — of smell, touch and sight — and they sometimes 
give evidence of “muscular memory,” that is to say of having 
somehow registered their movements so that they can retrace their 
steps. To some extent the same may be said of hive-bees ; and it 
is interesting to recall the fact that when the queen humble-bee 
has found a suitable nesting-place, she is careful to take her bear- 
ings so that she can find her way back after a flight. We are 
coming to the horse by and by, but we may be allowed to quote 
an instructive passage from r^lr. F. W. L. Sladen's “ Humble Bee.” 
The queen crawls round the entrance and poises herself towards it 
as she takes wing. “Then she lises slowly, and taking careful 
notice of all the surroundings, describes a series of circles, each one 
larger and swifter than the last. So doing she disap[>ears, but 
soon she returns and without much difficulty rediscovers the 
entrance. Similar but less elaborate evolutions are made at the 
second and third departures from the nest, and soon her lesson has 
been learnt so well that her coming and going are straight and 
swift.” We have cited this passage from an experienced observer, 
because it suggests that the homing power in insects is different 
from that in birds and mammals. The terns were taken far away 
into unknown seas. A cat taken by train from Fife to Ayrshire 
may find its way home. In such cases, and they are typical, there 
is no question of mastering the topography. 

Some good data for horses have been recently forthcoming, 
and those who are interested will find a number of letters on th% 
subject in Tke Observer for March 2ist. It seems that a two-year- 
old horse taken to a new place at some distance late in the even- 
ing, irt part in darkness, found its way home next morning. It 
acems that a horse can find its way home in wild Australian 
country from a distance of 50 miles. There is abundant evidence 
that in thick darkness or in fog some horses may be trusted to find 
their way home. Sometimes they have proved to be right when 
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their master thought they were quite wrong. In estimating the 
data there should be in the first instance a ruling out of all cases 
of habituation, for this complicates the issue. Moreover every 
driver knows that horses have a keen topographical memory. 
They register difficulties and peculiarities of a road, even when 
their experience of it is very slender. The most interesting data 
relate to homing from a new place at a considerable distance, and 
it would be interesting to find out how many tentatives or even 
mistakes the clever creature makes. It would be of great interest 
to make the crucial experiment of transporting the animal in a 
liorse-box during the night, and then observing if it made 
for home. 

Plumage and Qonads. — It has been shown that the removal of 
the ovary from some kinds of ducks induces the development of 
the typical drake plumage. A hormone from the ovary exerts an 
inhibitory influence on the masculine plumage characters which 
are latent in the female bird , on the lemoval of the ovary the 
masculine characters assert themselves, being no longer kept in 
check What we have referred to is the result of an old experi- 
ment by Goodale (1916), but the inattei turns out to be more 
complicated than was at first supposed. We shall return to this 
on another occasion, but we wish just now to call attention to an 
interesting study by A W. Greenwood and F. A. E Crew. Into 
a browm leghorn hen, ovariolomised when four days old, the testes 
of a brother bird were implanted. Under the influence of the 
hormone from thi^> actt\e testicular tissue thu> introduced the hen 
became cock-feathered This was what might have been expected, 
but after a general moult her plumage became that of a hen This 
was a puzzling lesult Post-mortem exanination revealed a small 
fragment of degenerate o/arian tissue and a laige amount of 
testicular tissue that had developed from the grafts. As the result 
not interpretable in teims of hormones, the experimenters 
suggC'^t that the greatly increased amount of testicular tissue had 
exerted demands on the body equivalent to those of an active 
ovary. This led to the development of the hen plumage This is 
in accord with the general metabolic theory of sex as suggested 
long ago by Geddes and Thomson in “The Evolution of Sex*’ 

(1889) 


THE COMPOSITION OF SWEDES.' 

Alfkandkr Lauher, D.Sc., F.I C , 

Edtnbutgh and East of Scotland College 0/ Agniul/me, 

The composition of home-grown crop^, as compared with 
artificially prepared feeding stuffs, is a subject which has received 
little attention until comparatively recently. Under the Fertilisers 
and Feeding Stuffs Act the composition of all artificially prepared 
feeding stuffs must be guaranteed by the vendor, but home-grown 
crops are still sold largely on the lesult of a qualitative and 

* A report on the work of the Committee appointed to investigate the 
composition of swedes 
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superfcial examination of their external appearance. The same 
practice has obtained in the awarding of prizes for home-grown 
crops at agricultural shows, and it is only within the last few 
years, and in a limited number of cases, that anything more than 
the appearance of a crop has been used as a guide to its excellence. 
The question naturally arises how far these conventional methods, 
in the application of which buyers and sellers doubtless become 
very skilled, afford a real estimate of the value of the crop being 
judged. The results of certain field experiments, of an accurate 
kind, recently carried out certainly suggest that some of the con- 
ventional methods for estimating quality are not above suspicion, 
and that there is need for a scientific investigation into the whole 
subject. 

The question of what the quality of a feeding stuff depends 
upon raises problems of considerable difficulty. While it is not 
difficult to say, by the conventional methods of analysis, which of 
two samples of linseed cake is the better, it is a more difficult 
matter to estimate the relative merits of two different kinds of 
feeding stuffs by the methods of analysis now available. It is not 
easy to connect the elusive property which we term “ quality ” 
with any factor which is capable of exact and rapid determination 
by analvsis. The difficulty of the problem varies, of course, in 
different cases ; with sugar beet, for example, the problem was at 
any rate fairly definite, i e. to develop a variety with a high sugar 
content capable of giving a good yield per acre. 

The particular investigation to be described in this paper arose 
out of the work on swedes and turnips commenced at the Plant 
Registration Station at East Craigs of the Board of Agriculture 
for Scotland, when on the advice of the Standing Committee of 
the Station some sixty samples of swede and turnip seed supplied 
by representative merchants were sown in 1921. The object of 
this investigation was to try to classify the roots according to 
their botanical characteristics and habits of growth While little 
difficulty was found in classifying the plants into a limited number 
of groups, the Committee felt that it was desirable that the 
enquiry should be extended with the object of getting additional 
information on the relation between the composition and the 
feeding value of the roots. The Committee of the Station, there- 
fore, with the approval of the Board of Agriculture for Scotland, 
arranged for the setting up of a Committee to carry out a 
systematic investigation of the problem and the following Scientific 
Sub-Committee was appointed : — Sir David Wilson, Bart, D.Sc. 
{Convener), Professor Hendrick and Dr. Orr (Aberdeen), Dr. 
Lauder (Edinburgh), Dr. Berry (Glasgow), Mr. David Bell (of 
Messrs. D. Bell & Co., Leith), Mr. Thomas Anderson, Director of 
the Seed Testing Station, and Mr. Montagu Drummond, Director 
of the Plant Breeding Station at East Craigs. Mr. B. A. Hyslop 
of the Board of Agriculture for Scotland acted as Secretary to 
the Committee. Mr. Godden, of the Rowett Institute, served in 
place of Dr. Orr, and Mr. Robb was later appointed to succeed 
Professor Drummond. 

The first meeting of this Sub-Committee was held in November 
1922, when the general plan of the work was discussed. It was 
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agreed that a certain number of varieties of swedes $hGu!d be 
grown at Aberdeen, Edinburgh and Glasgow (Kilmamoclc), and 
then analysed, the seed being obtained frotn the same sources in 
each case. General plans of analysis were considered, and it was , 
remitted to the chemists concerned (thd Chemical Committee) to 
discuss the analytical methods in detail. 

Both these Committees have met regularly since then, and 
while the investigation is far from being completed, a stage has 
been reached when some account of the results obtained will 
probably be of interest to the agricultural public. 

The Chemical Committee first considered the investigations 
which had already been carried out by previous workers in this 
country. In 1905 Collins (Journal Agricultural Scienccy I, 89) gave 
the results of an extended investigation into the variation in the 
chemical composition of the swede, A little later in the same 
year Wood and Berry Journal Agricultural Science, I, 176) 
published the results of an elaborate investigation into the variation 
ui the chemical composition of mangels. Both these papers are 
mostly concerned with the amount of dry matter in the roots. 
In the following year Hendrick (Transactions Highland and Agii- 
cultural Society, XVIIl (1906), 281) gave a review of the work 
already done and described additional investigations which he had 
carried out Hendrick suggested that the determination of the 
ratio of soluble to insoluble matter in the solid matter of the root 
might be of value in the selection of ‘‘ seed mothers,*’ and he and 
Greig carried out further experiments on these lines. 

Coming to the work of the Sub-Committee, it was decided first 
of all to carry out more complete analysis of the roots grown at 
all three centres than had been attempted by previous workers. 
In the crop of 1923-24, for example, the following estimations 
were made — (i) total solids; (2) insoluble solids; (3) soluble 
solids ; (4) total nitrogen ; (5) ‘‘albuminoid nitrogen”; (6; mineral 
matter, (7) lime; (8) phosphoric acid; (9) density of juice; (io> 
total solids in juice ; (i i) sugar in juice. The weight in each case 
of 100 roots and the yield per acre were also determined. 

In addition Mr. Godden, at the Rowett Research Institute, 
Aberdeen, carried out a more detailed analysis of the mineral 
matter of a limited number of varieties ; he also investigated the 
effect of manuring on the composition of the mineral matter of 
the roots, but no direct relation could be inferred from the results. 
The effect of sampling the same variety at different dates was also 
determined. 

On reviewing the results of the work at the end of season 
1923-24 the Committee was of the opinion that it was desirable to 
make a further critical examination of methods of estimating the 
dry matter in the roots ; it was convinced that an accurate 
knowledge of the percentage of dry matter was of great import- 
ance, and it was not entirely satisfied with the methods hitherto in 
use. The work during the winter 1924-25 was therefore confined 
to this obe point, and the effect of drying the roots at different 
temperatures and in currents of inert gases such as nitrogen and 
carbon dioxide, as compared with air, were duly investigated and 
much valuable information has been obtained, with the result that 
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it is l^cUeved tha^t the estimation of the dry matter is now on a 
satisfactory basis. 

In a paper of this kind it would obviously be out of place to 
consider in detail the results of the vaiious special investigations 
into analytical methods described above ; attention will therefore 
be confined to one or two of the more important points which 
have emerged, and to the proposals of the Sub-Committee for 
continuing the investigation. 

The following varieties were grown at each centre : — Bronze 
top type (Globe), Bronze tankard, Best of All, Inverquhomery type, 
Kinaldie type, Bangholm, Superlative, Monarch, X'L All type, 
Magnum Bonum These are typical of the best varieties on the 
market. The seed was obtained from the same source in each 
case, and the manurfal and cultural treatment was, as far as 
possible, identical at the three centres The sampling was done 
by boring cores diagonall)^ through the roots from the shoulder, 
50 to 100 cores being taken from alternate roots in the dulls 
in each variety. The roots weie sampled not on identical 
dates, but at the appiopriate time according to season in each 
district. The yield pei acre was also determined, but, as only 
single plots of each variety were grown, no accurate comparison of 
yields can be based on the re ults obtained ; so far as they go, 
they tend to suggest that the varieties with a high percentage of 
dry matter give a smaller yield per acre 

An examination of the figures obtained shows the existence of 
two separate kinds of differences, viz — (i) Those due to locality 
and climate , (2) those due to variety. 

(i) Differences due to localii) — Speaking generally, it may be 
said that the roots grown at Aberdeen show the highest and those 
grown at Kilmarnock the lowest percentage of dry matter, the 
roots grown at Edinburgh being intermediate in dry matter content 
between Abeideen and Kilntarnock. The only exception to this 
is that in 1923-24 roots were grown at Edinburgh at two different 
farms, viz. East Craigs, Corstorphine, and at the College Faim at 
Boghall, the elevation of the latter being 600-800 feet, and much 
highet than East Craigs. The dry matter content of the roots 
grown at Boghall was much higher than that of those grown 
at East Craigs, and coi responded rather with the composition 
of the roots grown at Aberdeen ; the comparison will be repeated 
in 1926 to see if the difference is a constant one. 

In fig I the average percentage of dry matter for 1923-4 
all the varieties at each centie is shown ; it varies from 14 lO per 
cent at Aberdeen to 1059 per cent, at Edinburgh and 1005 per 
cent, at Glasgow. The dty matter is further divided in insoluble 
and soluble solids, and the amount of sugar in the soluble solids is 
shown. It will be seen from the diagiam that the amount*-of 
insoluble solids is roughly the same at the three centres, viz , — 
3 ’ 93 , 2 87, and 3 lo per cent, and that the variation is in the 
amount of soluble solids, viz.: — 11*17, 7 72, and 695 per cent 
The same relative order as was shown in the dry matter is shown in 
the amoqnt of sugar, vjz. : — 975 per cent at Aberdeen, 6*92 per cent, 
at Edinburgh, and 578 per cent at Glasgow. Roots grown in the 
narth*east of Scotland are generally supposed to be more nutritious 
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than those grown in the south and west, and the above figures lend 
support to this view. 

(2) Differences due to variety . — When the varieties arc arranged 
in order of their dry matter content, it is found that the order is 
the same, with trifling exceptions, at all the centres, and also the 
same for different years The vaiieties may therefore be divided 
into the following groups, varieties in the same group having no 
significant differences between them , a difference amounting to 


ABERDEEN 



Fig t 


AvrRAG^ Pi RCrNTAOrs (over all Varieties^ foi the Season 1923 4 of Total 

Dry Matter (D.M ) , Insoluble Solids , Soluble Solids , and Sugai for the 
Ihiee Different Centres 

three times or moie of the experimental eiror has been taken as a 
significant difference — 

Group I 1st Kinaldie type. 

2nd. Bangholm type. 

3rd Inverquhomery type. 

„ II 4th. Moiidich 

5th. Best of All. 

„ III. 6th Bronze Top (Globe) 

7th XT. All type. 

„ IV. 8th. Bronze Tankard. 

9th. Superlative. 

The differences in dry matter between certain of the varieties is 
shown graphically in fig 2 , the Superlative type, which has on 
the whole the lowest dry matter content, is taken as zero, and the 
dry matter of the four varieties, Kinaldie, Monarch, X*L All and 
Bronze Tankard (i e. one variety from each of the four groups 
above), plotted against this The dry matter differences between 
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the Superlative type (always puts=o) and each of the four other 
varieties are set out for the various centres and years and the 
points so obtained joined up for each variety. The figures obtained 
6how that these varieties differ both from Superlative and among 
themselves in a fairly regular and constant manner. It will be 
noted that the differences between the varieties is greatest at 
Aberdeen and least at Glasgow, where the differences between the 
varieties is rather insignificant; Edinburgh occupies an inter- 
mediate position. 

Composition of the dry matter increase from the lowest 
(Bronze Tankard type) to the highest (Kinaldie), fig 3.— The 
average composition for 1923-24 of each variety for the three 
centres was first calculated, and then the composition of the increase 
from Bronze Tankard type to Kinaldie; the increase amounts to 


OP"e»EKLei /rj D PEIrt entases 

cjOiO^CU'O o 



Fig. 2. 

Differences in Dry Mai ter (D M ) 


Table showing Differences bet\^een Supeilative Type (“Picton’), taken as 
zero, and each of the Varieties Named for the Ccntie and Year mentioned. 



“Kinaldie” 

Type. 

Monarch Type • 
“Stirling 
Casilk.** 

“XL All.” 

Tankard Type : 
“ Lek.hion’s 
Bronze Top.” 

Aberdeen. 

1923 . 

+ 4*38 

+1-56 

+097 

+0 15 

1924 . 

+ 1*82 

+ 1-43 

+1-03 

+ 0-47 

Edinburgh. 

East Craigs. 


+2 -08 

+ I '84 


1922 . 

+2-46 


1923 . 

+067 

+0'4i 

+0-28 

-0 30 

1924 . 

+ 1-30 

+ 0-94 

+ i'05 

40 £0 

Bogball. 

1924 . 

+ 2 -80 

+ 1-87 

41*20 

+0-90 

Glasgow. 

1923 • 

+0-76 

4- 0^66 

+ 0 - 3 S 

~o»io 

1934 . 

+ 1 *66 

4 * 1*64 

05 

+ 0-93 

40*84 



THE SCOTTISH JOURNAL QT AGRICULTURE. 

2’02 per cent. (Bronze Tankard type= 10*65 > Kinaldie»p i2‘6/i' per 
cent.), and of thi?, approximately half goes to the soluble solids (I’oy 
per cent) and half (0*95 per cent.) to the insoluble solids; but 
while the soluble and insoluble solids are increased by roughly 
equal amounts, the foimer is increased by 12 per cent, while the 
latter is increased by 43 per cent. That is, the increase in solid 
matter of Kinaldie as compared with the Bronze Tankard type is 
much more in the insoluble than in the soluble matter. This is 
in striking contrast to the differences due to locality, where the 

total dm 


otoAu> o»oi3> 



AVERAGi!. OB IHI OnSFRVAriONS FOR I923-24. 

Increase from Tankaid Type (Leighton’s) to “ Kinaldie ”=■ 2 02 pei cent, of 
which half goes to the Soluble Solids (an increase of 12 per cent ) and half 
to the Insoluble Solids (an increase of 43 per cent ) 

increase was mostly in the soluble solids, the insoluble solids 
remaining practically constant. 

At a meeting of the Committee held on isth December, 1925, 
It was agreed to continue the investigation into the composition of 
the dry matter, and to determine the percentages of sugar, protein 
and non-protein nitrogen (“albuminoids” and “amides”), the 
mineral matter, and the lime, in the roots grown at the different 
centres Further investigations into methods of determining the 
dry matter were also agreed upon. 

It was also decided that, if possible, a sheep and cattle feeding 
experiment should be carried out at each of the three centres with 
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iiift trop of I926*7.‘^the varieties showing the highest (Kinaldie) 
and lowest (Superlative type) percentages of dry matter being 
compared as to their feeding value. 

The writer desires to express his indebtedness to Mr. D. S. 
Gracie, B Sc., of the Edinburgh and East of Scotland College of 
Agriculture, for his assistance with the large amount of calculations 
involved. 

CASEIN AND THE DAIRY INDUSTRY.^ 

Reginald A. Berry, F.I.C, Ph.D., 

Professor of Agricultural Chemistfy\ West of Scotland College of 
Agriculture^ Glasgow, 

Casein is a constituent of milk and it is well known in con- 
nection with cheese-making From the earliest of time it has 
played an important part in the dietary of the human race* It 
forms the principal flesh-forming substance of the food of the child 
and of the young animal. Its high nutritive value, and the fact 
that its presence makes it possible to convert milk into cheese and 
whey, are properties v\hich have created for it a woi Id-wide 
demand. Its property of dissolving in alkaline liquids forming 
glue has long been known. Its use as glue can be traced back to 
the time of the early Egyptians, and in the middle ages caipenters 
used a casein glue for panelling. The adaptation of this property 
on an extensive scale to technical purposes has been neglected 
until within comparatively recent years ; now its uses in the arts 
and industries are almost legion The demand for casein, there- 
fore, arises mainly from two widely different properties, namely : 
(a) its function as a nitrogenous food stuff and {b) its manifold 
industrial applications. 

Regarding its source, casein constitutes about 8o per cent, of 
the proteins of cows’ milk. Its amount and quantitative relation- 
ship to the other proteins in milk are affected by the individuality 
of the cow, the breed, the stage of lactation, the food, the season, 
etc. For illustration, in the milk of individual cows the casein is 
found to vary from a minimum of r8 to a maximum of 6*3 per 
cent. ; in the mixed milk from a herd of cows the variation is less, 
namely, from between 20 and 3*0 per cent The milk from 
different breeds shows a variation such as follows : — 



Percent Casein, 

Total Pfotein 

Total Protein, 
per cent. Casein, 

Holstein 

2-20 

2-84 

77 ’S 

Ayrshire 

2-40 

3-07 

78.1 

Shorthorn 

2.79 

3-43 . 

81-3 

Devon ... 

316 

3-93 

80-4 

Guernsey 

2-91 

3-56 

8i-7 . 

Jersey ... 

3-03 

3-68 

82-8 


As between the milk in the early compared with the late stages 
of lactation, there is commonly an increase of about o 5 per cent, 

^ These notes are abstracted from a paper on “Casein, its Propet ties and 
Uses/^ read at a meeting of the Andersonian Chemistr>' Society, Glasgow, on 
15th January 1926, 
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in favour of the latter. In time of drought, when cows are wholly 
dependent upon pasturage, the casein is found to decrease 
appreciably. As regards milk from other sources, human milk 
contains a little over i per cent, of casein, the milk of the goat 
3*2 per cent., of the ewe S*o per cent., of the mare i 24 per cent, 
and of the ass 067 per cent. 

For a long time casein was believed to be in solution in milk ^ 
the view held now is that it exists in milk in a state of pseudo 
solution, that is in the form of very minute gelatinous particles 
suspended in the milk serum. The addition of acids, rennet and 
many other reagents to milk causes these minute particles to 
aggregate and separate out in a flocculfint condition as curd. 
Rennet curd differs from acid curd principally in the amount of 
ash The former usually sells at a higher price and is more 
suitable for making into casein plastics ; the latter is more suitable 
for making glue, adhesives, etc. Anal) sis of two kinds of industrial 
casein made from separated milk is shown below 

Rennet Casein per cent. Acid Casein per cent. 

Water , i*o~io-8 7-1 - 8^5 

Fat o-i- o-ss 0‘08^ 0-33 

Ash S o- 8*85 2-9 - 6^03 

Casein . 948-81-6 89-8 -84-12 

As a rule the rennet curd contains about 8 per cent of ash ; 
the acid curd between 3 and 4 per cent , depending upon the nature 
of the acid employed and the amount of washing The moie acid 
used in precipitating the curd, the lower the ash content, which is 
also lowered by washing. 

Separated milk is used almost entirely for the manufacture of 
casein. Buttermilk, when available in quantity, i^ sometimes used, 
and the soya bean is also under investigation as a source of 
protein to be used as a substitute for milk casein. 

In Scotland, where live stock raising is such an important 
industry, it should be possible to utilise separated milk more 
profitably for feeding than for the manufacture of casein. But in 
the spring and summer months more separated milk is produced 
in cream and butter making than can be conveniently disposed of 
for feeding purposes. In creameries where such a condition 
exists, the question of the manufacture of casein is one which 
should receive careful consideration. It is cc)mputed that over 
11,000,000 gallons of separated milk are produced annually in this 
country, the greater part of which is consumed in stock feeding 
A small portion is utilised in the baking industry and some is 
made into skim milk cheese, evaporated, condensed and powdered 
milk. 

There are many methods of preparing casein from separated 
milk, but for its preparation on a commercial scale the methods 
are usually restricted to four, namely : — 

1. Curdling by natural souring. 

2. „ the action of rennet. 

3. „ the addition of mineral or organic acids. 

4. „ electricity. 

Details of these methods are available. 
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Green or wet casein, pressed and properly prepared, keeps 
fresh long enough to allow of its conveyance to a central factory 
situated within a reasonable distance for drying. This means that 
the supplies of curd need not necessarily all come from the 

factory in which the drying and preparation of the commercial 
casein is carried out. 

The annual consumption of casein in milk and cheese in Great 
Britain is computed to be about 421,000,000 lbs., made up as 
follows : — 

Scotland. England and Wales, Great Britain 

Milk 45,965,000 267,919,000 313,885,000 

Cheese ... 5,280,000 19,360,000 24,640,000 

Imported Cheese ... ... 82,700,000 

Total ... 51,245,000 287,279,000 421,225,000 

The figures are indicative of the importance which must be 
attached to casein as a food stuff. An index to its value for 
technical purposes is .shown by imports of casein into Great 
Britain and Ireland for several years, given below : — 


Imports of Casein into Great Ihitain and Irela7id. 



1923 





Weight. 

Puce. 

Total 
\ alue 

1921. 

1922. 

1923. 


Ihs 

per lb 

C 

pert eijt 

percent 

percent 

Fiance 

3,489,000 


1 1 0,007 

13*7 

27 7 

33-8 

Aigentme Republic 

1,807,000 

lid. 

56,984 

23-8 

23*3 

17*5 

Netliei lands 

1 5,680 

M. 

528 

0 2 

1*5 

0-2 

Noinay ... 

Othci Foieign Counliicb 


* 

. 

00 


2*7 

0*2 

. . . 

781,(300 

28,33 ■ 

11 

3-9 

7*6 

Total fioin Poieign 


Average 





Countnes 

6,093,280 

Sid 

0 

00 

0 

r 

41*5 1 

56*6 

, 59-1 

New Zealand 

2,808,000 


86,218 

43 5 

i 

30-4 

27-2 

RiUibli India 

602,100 

7 d. 

20, 1 86 
9,833 

12-2 

96 

6-7 

Austialia 

273,^00 

Ud. 

2-8 


2-6 

Oihei Biitibh Possessions 

456,800 

sy 

13,082 

... 

3-4 j 

4 4 

Total fiom Biitish 

1 

A\^i age 



1 


Possessions 

4,230,200 1 


129,319 

58-5 

43*4 ! 

40*9 


I 

1 

Average 

334,169 


1 1 


TotaIa 

10,320,000 

i\d. 

100 

100 * 

100 



1 I 1 


The imports increased from 8,000,000 lbs. in 1921 to 10,300,000 
lbs, in 1923. Their value in the last-named year amounted to oviau* 
^^334, 000. In the United States the impoits for the same period 
have risen from 9,717,000 lbs. to 26,489,000, while the home 
production has grown from 9,720,000 to 21,368,000 lbs., making a 
total consumption for 1923 of 47,860,000 lbs. 

The principal exporting countries are France, Argentine and 
the British Dominions. As would be expected the exports from 
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these countries have greatly increased. New Zealand in 192 ^ 
exported 3,5 SO, 000 lbs., which increased to 5,216,000 in 1923. 
Australia during the same period increased its exports from 

680.000 lbs, to 2,196,000 lbs. The Argentine, which is one of the 
largest exporting countries, shows an advance from $>050,000 lbs* 
in 1914 to 22,034,000 lbs. in 1923. Canada exported 1,234,000 lbs. 
in 1921 and 380,000 lbs. in 1923. Little information is available 
regarding the position in European countries, but the figures 
quoted are sufficient to show the existence of a rapidly growing 
demand for casein. 

In 1920 over 4,360,000 lbs. of casein were exported from Great 
Britain and Ireland and 837,000 lbs. in 1923 ; notwithstanding the 
fact that over 10,000,000 lbs. were imported in the last-named year. 
The decrease in the exports was no doubt due to an increased 
home demand. The present production is estimated at from 

560.000 to 1,120,000 lbs. There appear to be four factories in the 
British Isles producing commercial casein, and two producing a 
much purer article used in the preparation of proprietary foods and 
medicines, and the total production amounts to about one-tenth of 
that imported. 

Before contemplating the manufacture of casein one of the first 
essentials is to ascertain the quality, quantity and regularit} of the 
supply of separated milk. It is not considered advisable to set up 
a casein factory unless 100 tons of casein can be obtained for the 
season. Its prepriration requires skilled technical control if a 
product of good quality is to be ascertained. The necessary 
.machinery includes centrifugal evaporators, filter presses, wooden 
vats and the usual accessories for pouer machines. The capital 
outlay is not large. Information respecting costs of production is 
available. 

The by-products, namely, milk, sugar and albumen, contained 
in the whey are important considerations. From 100 lbs. of milk 
in the process of manufacture of casein the following products 
are obtained : — 


Butter 

4 lbs 

Buttermilk 

10 „ 

Separated milk 

87-5 „ 

Casein ... 

3-5 

Milk sugar 

2 5 „ 


including also albumen and mr lasses. 

Closely linked with the industiies of butler and casein making 
is the raising of pigs. In fact the piggery has become the adjunct 
of the casein factory, just as the latter is the adjunct of the butter 
factory. 

The following summary of its more important uses enables an 
opinion to be formed of the almost unlimited application of casein 
in the arts and industries. It is used in the paper industry for (a) 
waterproofing paper and cardboard ; (d) sizing and enamelling ; 
(c) strengthening and rendering paper impervious to water, oils, 
etc. ; it is largely u.sed in the manufacture of glues, adhesives and 
cements. 

Hardened casein is sold under various trade names — galalith, 
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iRctoform, cornalith, lactite, aladdinite, silicite, erinoid, 
&c., and used as a substitute for horn, celluloid, bone, ivory, 
ebony, amber, Chinese jade, coral, tortoise shell ; it is used in 
making electric fittings, combs, buttons, beads, brooches, buckles, 
draughts, paper knives, knife and umbrella handles, door knobs, 
cigarette holders, ash trays, organ stops, piano keys, etc. ; in cold 
water paints, distempers and varnishes, casein acts as an emulsoid 
and as a covering ; in the textile and leather industries it acts as 
mordant in calico printing for finishing, etc. ; it improves the 
hardening and lathering power and retention of perfume of soap ; 
it acts as a binder and increases the strength, water and fireproof 
^properties of asbestos ; it is an emulsoid for oils, fats, wood, tar, 
&c. ; it improves the emulsifying, spreading and adherent 
properties of sprays ; in photography it is a medium for photo- 
graphic films and for the preparation of sensitized paper, etc. ; it is 
used in the manufacture of oilcloth and in the tanning industry ; it 
is found in many proprietary foods such as sanatogen, nutrium, 
sanose, nutrose, eucasein, synthetic milk, etc. consumed by infants, 
dyspeptics, diebetics, etc. ; in medical preparations it is used as an 
ointment, as a vehicle for administering mercury and otliei sub- 
stances, and as an emulsifier in cod liver oil preparations, etc. ; and 
it is also used for clarifying fruit juices and wines, as imitation 
mother of pearl, for picture mouldings, and in the manufacture of 
all kinds of pomades and paste fiom face massage creams to boot 
polishes. 

The foregoing summary is proof of the possibilities which the 
arts and industries offer for the future expansion of the casein 
industry. Since the demand for casein is likely to increase it 
seems worth while enquiiing into the chances for its manufacture 
upon an economic basi^* in this country. Since it is a milk product 
the growth of a successful casein industry would be certain to react 
favourably upon the milk trade 

These few notes, admittedly somewhat disconnected, are made 
solely for the purpose of creating enquiry and interest in a section 
of the dairy industry which up to the present has received but 
little attention in this country. 


FARM PESTS— BIRDS.^ 

James Ritchie, M.A., DSc., F.R.S.E., 

Natural Htstmy Department^ Royal Scottish Museum* 

Damage to Green Crops and Roots. 

It is customary to group birds, according to their feeding habits, 
as “ insectivorous or ** vegetarian.” Although this rough grouping 
may indicate the predominant habits of the birds, it must be 
regarded as no more than an indication, for few of the insectivores ” 

^ Articles in this series* dealing with Mammal Pests, commenced in the 
Journal in July 1912. The first article oa Bird Pests appealed m Jauuaiy 
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but turn occasionally to plant food, and none of the ^W^etaimns 
but snatch the handy insect. Of the plant food devoured by birds, 
green crops and roots make up a relatively small proportion from 
the economic standpoint, when compared with the amount or value 
of the destruction wrought upon grain crops. Yet examination 
of their food content shows that there are few birds in whose 
dietary does not appear the ** miscellaneous vegetable matter*' 
ivhich represents fragments of leaves, buds and the like. The 
frequency of its occurrence, though it be in small quantity, suggests 
that birds may find in green food, as mammals do, some necessary 
element of a healthful diet 

Like grain crops, green ciops are specially liable to attack at 
two stages of growth — in the tender stage of development when 
the fresh leaves of the seedling plant appear, and when, as a rule, 
there is a scarcity of food for many birds, and in the mature stage, 
when seeds offer an inducement to a limited few. 

Grass and Clover — In a preceding section it has been shown that 
spi outing grain suffers particularly from the unwelcome attention 
of skylarks, woodpigeons and starlings, and since there is little to 
choose in the matter of edibility between the tender succulent 
leaves of early coin and of early grass, the latter suffers from the 
same group of birds. Of these the stalling is the least harmful, 
and the damage to grass caused by skylarks and i)voodpigeons 
depends upon the autumn immigration of large numbers of these 
buds, and the shortage of food brought about by hard weather. 
In the case of the skylark, as has been indicated in discussing the 
relation between immigration and haimfulness (p 42), the damage 
IS confined to the moie southern countries of England , but as 
regards neither species can it be said that the giass ciop is often 
seriously injured. 

Clover undoubtedly suffeis more damage from larks and 
woodpigeons, but the latter aie much the worse offenders Before 
the harvest is cut and after the stubbles have been cleared, the 
woodpigeon turns to green food, and amongst other things 
devours the leaves of red clover, frequently destroying the plants 
over considerable areas Of 388 woodpigeons examined by him, Dr. 
Collinge ^ found clovei leaves in 67 individuals, a total only exceeded 
by the number found guilty of taking barley grains ; and the late 
Sir John Gilmoui, who recorded the examination of 265 biids, 
was so convinced of their destructiveness that he remarks, “the 
clovers accuse him most stiongly . . . though gram be left 
entirely out of count, the pigeon stands utterly condemned by the 
heavy black score still standing against him for root-crop and clover- 
leaf destruction The monthly records upon which this conclusion 
was based show that while the woodpigeon apparently finds more 
desirable fare in October and November, in all the other months 
it is liable to take clover leaves. 

Logaminous Orops. — The legumes, such as peas, beans and 
tares or vetches, though they are not subjected to any general 
attack by birds suffer in some aieas from the different species of 

1 “ The Food of some British Wild Birds,” p 67. 

^ Trans Highland and Agr, Soc» Scotland^ 5th Senes, vol. vui, 1896,^ 
p 28. 
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pigeons. Of these the woodpigeon, because of its greater numbers, 
is the most destructive. Parties of woodpigeons have been known, 
during the hard weather of winter and spring, to visit repeatedly 
stackyards where peas and beans were stored, and their voracious 
appetites made short work of the young shoots of peas, beans, tares 
or vetches when these first appear. Many a crop of legumes has 
been eaten to the ground and ruined by these pests. The mature 
crop also suffers to a certain extent, Gilmour's statistics showing 
that a small proportion of the birds shot in October, November 
and December contained the seeds of peas, beans and tares. 
Damage of the same nature is done by stock-doves when they are 
numerous, and even by turtle-doves, but the relative rarity of these 
two species makes their depredations of much less account 

Rooks also take beans and peas. The country view is crystal- 
lised in the old rhyme: — 

“Sow four beans as you nuke youi low ; 

One to rot and one to grow, 

One for the pigeon and one for the crow ” 

But the traditional view must be taken with a grain of salt, for the 
analyses which have been made of the food of the rook suggest 
that they seldom have recourse to such a diet, though it is 
sparingly made use of in each month from November to April.^ 

Oabbage, Rape and Mustard — The cruciferous crops of the 
farm suffer as do the legumes In their early stages of growth At 
this period woodpigeons and skylarks are again responsible foi 
most of the damage, but this is moie noticeable in the southern 
counties of England. In Britain as a rule sowings of these 
crucifers take place later than sowings of the legumes, with the 
result that when they are postponed till April, the majority of the 
immigrant woodpigeons and skylarks, which do so much harm 
during the winter months, have left Britain for their continental 
breeding aieas. 

The severity of the winter and consequent scarcity of bird food 
is, in the case of crucifeis, as in the case of most green crops, an 
important factor in determining whether or not a crop may escape 
injury. “ It is in hard weather,^’ says Mr. F. V. Theobald,^** that larks 
become a serious nuisance, for they will then stiip whole fields and 
gardens of winter greens’’, and Mr. Arthur Amos, M.A., Director 
of the University Farm, Cambridge, cites a case in point in a letter 
written to me on 23rd January 1926. “Last Friday, Saturday 
and Sunday, January isth, i6th and 17th, sk> larks were doing 
very serious damage to four acres of spring cabbage planted on 
the Univeisity Farm, the leaves of which weie just projecting 
through the snow and formed the only green stuff available to the 
larks. The only form of scaring that had avail at all was shooting, 
and even then the survivors flew only from one part of the flelcl 
to another. During Saturday we killed 50 and on Sunday nearly 
as many. After that the snow melted and our troubles ceased 
Exactly the same experience happened to my father on his 
cabbage plants at Wye in Kent during the same three days.” 

^ See the statistics collected by Theobald and M‘Gowan in Supplement to 
thejoum. of the Board of Agriculture^ May 1916, p. 10 ei seq. 

* Science Progress^ 1907, p. 275. 
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Cruciferous crops are also liable to suffer in their ripening stages 
where they are grown for seed. This is particularly true of 
mustard, both the white and black varieties of which are extensively 
sown in the eastern counties of England for the sake of the seed* 
to be ground into table mustard. At the time of ripening, towards 
the end of August, linnets and greenfinches prove most destructive. 
How serious may be the harm done is indicated by evidence given 
before the Departmental Committee on the Protection of Wild 
Birds, 1 to the effect that bird-catchers travel even from London to 
Lincolnshire in order to catch linnets which are damaging the 
farmers’ mustard seed. The bird-catchers aie hired by the farmers, 
but so great are the numbers of linnets caught that the wages 
often 'consist merely of the captured birds, although payment is 
generally made for the catching of sparrows, starlings and green- 
finches. The linnets are mainly British-bred birds which have 
congregated and are moving southwards preparatory to emigating 
to the Continent for the winter 

Turnips. —At each stage of development turnips and swedes 
are appreciated by one or other of our native birds. Eaily turnips 
may make their appearance before the hordes of continental 
skylarks which winter in England have departed, and the seedlings 
as soon as they show above ground suffer in consequence. 
Chaffinches and woodpigeons also attack the tender fust shoots, 
but the latter, less particulai than the others, do not confine 
themselves to these, and under press of necessity make substantial 
meals off the green tops of mature turnips and swedes. In 
the investigations made by both Gilmour and Collinge, the leaves 
of these roots take third place in order of frequency, the number 
of individuals in which they were found being exceeded only by 
the records of barley grain and clover leaves. 

That the damage done at both stages may be considerable is 
shown by the figures recorded by Gilmour in the papei already 
referred to. Interest is added to the statistics from the fact that 
they relate to birds killed in a well-cultivated arable district in 
Fifeshire. The destruction of mature leaves, according to these 
figures, is confined to the five months from December to April, but 
it is during January, Febiuary and March that it is at its height. 
In these months in 1895, when the investigation was in progress, 
the leaves of turnips and swedes formed the staple food of the 
woodpigeons. In January, 21 birds were killed and examined, 
and of these 18 contained turnip leaves, not in driblets but in 
mass, packed ” the investigator says of six individuals, that is with 
both crop and gizzard full, and eight others are recorded as *‘full.'’ 
So in February, of 18 woodpigeons which contained food, four 
were packed ” with turnip leaves, six were full,” In March the 
record was scarcely so heavy, but it was more damaging, since 
seedlings now enter the lists, and crops packed full of the tender 
second leaves must represent a considerable deficit in the possi- 
bilities of the ultimate crop, although allowance must be made for 
the fact that in the case of this crop drastic (but regulated) 
thinning enters into the normal scheme of cultivation, 

1 Report of the Departmental Committee on the Protection of Wild Birds, 

*919, P* 36. 
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Turnip roots suffer from a greater variety of plunderers than 
any other crop in the present category. The woodpigeon takes its 
share here also, holing the turnips, and so admitting frost and rain 
to their final destruction, but the share is not of much importance, 
and would appear to be confined to the severest weather, when 
other food is unobtainable. So it is also with the rook. A 
surprising fastidiousness of taste is revealed by the few records of 
mangold and turnip fragments^ found, generally in February and 
March, in a bird which shows so great a liking for potatoes. 

If, however, the regular root thieves fight shy of turnips, their 
abstinence is compensated by the attentions of outsiders. In hard 
weather the immigrant flocks of grey-leg geese sometimes attack 
turnips in fields near the estuaries where they have settled for 
the winter, and gulls, particularly the common and the black- 
headed gull, are developing a tendency more and more to have 
recourse to roots when necessity spurs them In some areas the 
tendency threatens to become a habit ; in North Ronaldshay, in 
the Orkney Islands, turnips have foimed a staple part of the 
autumn food of gulls for close on forty years, and during the last 
fifteen years the turnip-eating habit has become common in parts 
of Aberdeenshire. 

In the last stage of all, when the reserved patch of turnips or 
swedes is ripening its seed for a future sowing, greenfinches and, 
less persistently, chaffinches may descend upon the clump in flocks. 
In some districts the destruction of the seeds is so great that the 
crop cannot safely be allowed to ripen and, gathered before its time, 
must be dried under cover. 

The attractiveness of turnip seeds even induces these finches to 
seek them in the seed-bed, and flocks of gicenfinches have been 
known to clean out newly sown areas considerable extent. 

Potatoes. — Unlike turnips, potatoes offer but one source of 
food to birds. There is no trace of damage to shaws even in their 
most tender stage of groAvth, the tuber*^ are the only attraction. 
During the months of December, January and February, Gilmour 
found that, in his district in Fifeshire, potatoes along with turnip- 
tops formed the main food supply of woodpigeons, but there was 
evidence in at least one case that the tubers, small or diseased, were 
refuse gathered from the fields after the crop had been lifted. 

The inland gulls, “common” and “ biack-headed,” occasionally 
devour potatoes, and though the practice, confined to hard weather 
in autumn, is far from common, it seems to be one to which, as the 
number of gulls increases, more individuals become addicted. 

Of the potato-destroyers, however, the rook is the most 
persistent. In .spring it may dig up and devour newly planted 
“sets,*' and in the autumn it returns to the fields Tor the w^aste left 
after the crop has been lifted, a negligible if not even useful 
activity, which is unfortunately also associated with attacks upon 
the good potatoes in the pit. 

Gilmour’s statistics, though they refer to a very limited area 
and to only one round of the seasons, probably give a very fair 
picture of the general relations between rooks and potatoes. He 

' Theobald, McGowan and Leigh in Supplement to Journ Boatd of 
AjgrimUurt^ 1916, pp. 13, 15 and 53, 
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found potatoes amongst the rook’s food in six months of the year 
— January, March, May, June, August and December — but the 
quantitative distribution of this crop in the birds showed that the 
damage was centred about the two periods above mentioned. 
Thus the main attacks were in May, when out of 33 rooks con- 
taining food, 1 1 had potatoes in various amounts, and in December, 
when of 21 rooks, ten contained potatoes. Thcj^spring attack, 
which continued into June, lasted about five weeks, i?om the second 
week in May till the i8th of June ; and the winter attack lasted 
from early December till late January. 

Although Gilmour found that 36 out of the 336 rooks examined, 
or rather under ii per cent, contained potato, a scrutiny of his 
detailed statistics shows first, that only in four cases was potato 
consumed to the exclusion of other kinds of food, and secondly, 
that during no period could potato be regarded as a prime or 
staple food stuff 

The Rook— For and Against 

Thus far we have traced step by step the attitude of the rook 
to the Cl ops of the farm. Now it becomes desirable to define the 
attitude of the fanner to the rook. And since a reasonable attitude 
cannot be assumed on a one-sided statement of the case, the 
following paragraphs summarise the arguments for and against the 
bird, and suggest a judgment in keeping with the evidence. 

The Case against the Rook— We have seen that rooks do 
set ioas damage to corn ciops, in the secd-bed, in the ear and in 
the harvest field (see this Journal, 1025, p. I73j that the) occasion- 
ally take peas and beans, that on rate occasions they peck holes in 
turnips in winter, and that moie often the) dig up and eat potatoes 
from the spring ''settings” and from the matun* crop. We shall ^ee, 
in a subsequent paragraph, that in fruit growing regions, such as the 
Blairgowrie district of Perthshire, they may damage raspbcnies 
and other fruit. And, finally, though the fact may be of less 
interest to the farmer than to the sportsman, they take the eggs of 
pheasants and other game birds It is a grievous tale of ill deeds 
that has been emphasised in these pages, but fortunately it is not 
the whole story 

The Case for the Book —Rooks destroy a certain amount of 
weed seeds. Seeds of charlock, goosegrass, knotgrass, dock, 
butteicup and bindweed have been found amongst their food, but 
such diet is not common, nor is it taken in any quantity. Moreover, 
any benefit derived from the destruction of some weed seeds is 
to a C'^'rtain extent counteracted by the dispersal of other undigested 
seeds m fiesh aieas v 

There can be no hesitatic^l^^Owever, in crediting rooks with the 
destruction of vast number^S^armful insects Where statistics 
have been collected through^tt the year it has been shown that 
in every month insects have formed a share of the diet, though, 
naturally enough^ tn the winter months, when the only insects 
available He hiddelf And often inaccessible because of the frozen 
ground, the numbers fall markedly away. 

The insects devoured aie of great variety, and some of those most 
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harmful to farmers* crops are amongst the commonest items in the 
rooVs dietary. Thus, of the beetles, the destructive wireworm, 
grub of the click-beetle, takes first place in frequency, though other 
harmful forms, such as chafer larvae and weevils, also make up a 
fair proportion. On the other hand occasional specimens of 
useful forms, such as the carnivorous groj^-beetles, are also 
taken. Equal in importance to the destruction of wireworms is 
that of leather-jackets or ‘"grub,” the larvae of the “ daddy-long- 
legs,** but other two- winged flies {Diptera) are almost unrepre- 
sented in the food, or it may be have gone unidentified. 

Moths and butterflies appear in the rook*s food in their laival 
stages, none of which can be regarded as other than harmful. 
These include, among a wide variety, numerous examples of the 
destructive “surface larvae** of the turnip dart moth and its relatives. 
Of other insects, sometimes a few plant lice or aphids and a few 
bees and wasps are found, but their scanty numbers are of no 
account 

As for the rest of the animal world, the rook makes desultory 
warfare upon a wide range of creatures. Millipedes occur not 
infrequently, though the rook makes little distinction between the 
vegetarian, and therefore harmful, millipede and the carnivorous 
apd useful centipede Fairly often earthworms occur, now and 
again land-snails, the eggs of birds, even small birds themselves, 
and sometimes field-mice 

The quantity of insect food taken, as well as its nature, bears 
upon the problem of the rook’s usefulness In this respect the 
statistics collected from stomach contents afford ill guidance, for 
insects and especially insect larv«e are frequently soft-bodied, 
easily digested oiganisms, the lemains of uhich aie in a relatively 
short time reduced to an unrecognisable pulp in the bird*s food- 
canal. It is not surprising therefore that, while stomachs “ packed 
full *’ of grain frequently find a place upon the lists, records of 
stomachs “ packed full** of insects are noticeably absent. Yet in 
spite of this, the fact that rooks may feed to repletion on insects 
harmful to the farmer has been shown by food-content examination 
of birds casually collected. Thus Mr Leigh records in the paper 
already referred to (p 52) that in a single gizzard from Cumberland 
he found 95 whole TipuHd larvae, “leather-jackets,*' and that as 
many as 103 Elater larva,', “ wire- worms,*’ weie present in another. 

Statistics and stomach contents apart, there are many instances 
where the influence of rooks upon insect pests has been forced 
upon the notice of observers. Several of these are quoted by 
O. V. Aplin,^ who describes actual cases of swede crops saved from 
** grub,** pastures on Skiddaw from caterpillars, grass fields from 
chafer larvae, all by the voracious agency of rcJoks. He repeats 
Jesse’s story of the rookery he knew, which, at the request of the 
neighbouring farmers, was destroyed, but which in two years th^y 
were anxious again to reinstate because of the increase of de- 
structive ground insects during that short lapse of time. Such 
spectacular examples of the rook’s beneficence can scarcely all bo 
regarded as coincidences, nor can the fact that they refer to 

^ See his article on thh Rook m John Watson's “ Ornithology in relation to 
Agriculture and Horticulture," 1893. 
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unusual plagues deprive us of the argument that in oidinary 
circumstances rooks do similar good though on a lesser scale 

It is a matter of common observation, also, that where turnips oi* 
other crucifers are looking limp or ‘‘dwining” under the attentions 
of the grub or other ground larvae, rooks pluck up the limp plants 
for the evil gnawing at their roots* This habit has an unfortunate 
sequel, for Mr. R. Hobbs of Kelmscott and other farmers have told 
me that the limp appearance of newly singled turnips seems on 
occasion to mislead the rooks, which search the drills, pulling up 
and examining the plants for the supposedly hidden insect 

The Balance of the Argument. — The case for and against the 
rook having been thus summarily stated, it remains but to balance 
the one side against the other in the hope of gaining a clearer 
notion as to the general standing of the bird towards agiiculture. 
This obviously is a matter of statistics. 

While many capable workers have made examinations of the 
contents of rooks* stomachs, four Biitish investigations stand out 
by reason of the number of birds examined. Dr. W. E Collinge 
examined 631 rooks the late Sir John Gilmour, 355 ^ , Messrs. 
F V. Theobald and W. M'Gowan, 277 " , and Mr. H S. Leigh, 
209 ^ To the sets of figures laboriously collected by these investi- 
gatois I shall endeavour to apply a reasonable interpretation, 
since their own conclusions are sometimes at vaiiance. 

It must be piemtsed that to gain a fair view of the rook*s 
actnitics, individuals must be collected in every month throughout 
the }ear, and that the monthly total results must be leduced 
arithmetically to comparative levels, or bettei still to numbers 
which lepresent month by month the relative fluctuation of the 
rook population, which as we have seen is affected by autumn 
immigiation and spring emigration In none of the investigations 
mentioned has this simple method of eliminating the effect of the 
unequal monthly collecting of birds been adopted , but Gilmour*s 
figures, lepresenting a faiily large number for each month, the 
maximum being 65 in May and the minimum 29 in November, 
afford the best basis for monthly comparison Neither Collinge 
nor Leigh, whose account is a preliminary one, give the monthly 
totals of the birds examined. 

Tlie relation of insect consumption to grain and root con- 
sumption, that is agricultuial benefits ranged against agrfcultural 
damage, shows a distinct swing throughout the year according to 
Gilmc uris tables Insect consumption is at its highest during May, 
June, July and August, in each of which the numbers of birds 
containing insect food almost balance the number containing grain, 
and in June and July markedly exceed them, Collinge's diagram 
of monthly consumpt (p. 57) shows that in his examination, also, 

^ Collnige’s ‘‘ Food of Some British Wild Birds,'’ p. 56 Collinge gives 
percentages foi 830 buds examined by himself and Mr, D. T. Thrmg, but the 
lesultb stated have been obtained by adding the percentages of thiee in- 
vestigations and dividing by three, a fallacious i^taiisiical method, since it 
accords to percentages obtained from 58 birds equal weight with peicentages 
obtained from 631. Attention is therefore confined to his major e\amination 
^ * r rans. Highland and Agr Sac. Scotland^ Ser. 5, vol viii, 1896, p 60. 

^npp Jour. Board of Agr ^ May 1916, p, 9. 

^ Ibid ^ P 
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the same months stand out on account of the animal matter eaten, 
his maximum taking place in July, as Gilmour's does when his 
figures for June and July are reduced to the same standard. 

In the light of this result turn to the figures collected by 
Theobald and McGowan. In 1912, of a total of 146 rooks, they 
examined only 18 in these critical four months, May to August, — 
August being entirely unrepresented ; in 1913 of 92 birds for the 
year, 17 were in May, o in June, 3 in July and o in August. In 
1914 the collections ended in May when 7 birds were examined. 
That is to say, of the 277 rooks upon which their report is based, 
45 only were obtained in that third of the year when, according to 
more complete statistics, insect food is at its maximum ; and of 
these but 13 represented the two months, June and July, when in 
Gilmour’s area more birds took insects than took grain. Clearly the 
results of this investigation, when totalled without adjustment to 
meet the varying monthly numbers of birds, are heavily biased 
against the rook, and it is not surprising to find the authors close 
their enquiry W'ith these words, *‘it may be concluded from this 
particular survey that the rook is a harmful bird, and that the 
opinion of the part it has been supposed to play as a destroyer of 
such insect pests as leather jackets, wireworms and chafer-grubs 
is not endorsed.*’ 

Ihit the conclusion, as a general survey of the rook’s food 
throughout the yeary is not valid ; the poor birds were not per- 
mitted to show their paces in the months most favourable to them, 
they were deprived of full opportunity of leading evidence in their 
own defence. 

A comparison of the numerical results of the. remaining in- 
vestigations may be made in tabular form, the numbers of rooks 
taking the main types of food being shown on a percentage basis. 


TABLE showing tlie relative frequencies with which the main 
sources of food are taken by rooks, expressed in percentages. 


Investigator. 

Number 
of Rooks 
examined. 

Giain. 

Roots, &c. 

Insects. 

Colling e 

631 

70 

15 

9 

Gilmour 

355 

58 

7 

23 

Leigh ^ 

209 

56-5 

^ 5-5 

28 


In each of these investigations the number of times that grain 
and roots were taken (harmful activities) far exceeds the numbers 
of times of insect capture (generally beneficial activities). Found- 
ing upon his own investigation, Gilmour reaches the follow^g 
conclusion: — ** Taken altogether, the rook has almost no claim to 
agricultural regard his thieveries and rogueries look very black, 
for do we not catch him 19 times at artificial foods and 9 times 

^ The figures given by Leigh (p. 52), which represent the numbers of 
times particular foods were found in 100 rooks, have been reduced to a true 
percentage basis, for comparison with the other results. 

My italics. 
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more at cakes and such-like, let alone his destruction of our crops 
when using them for food or when hunting in them for his 
favourite insects ? There is, indeed, not much to choose between 
the thieving rook and the gentle dove/* 

Collinge reaches a somewhat similar conclusion : — There is 
ample evidence to show that with the present large number of 
rooks a grain diet is preferred. So far as the evidence of this 
enquiry shows, the rook is not a particularly beneficial bird to 
the agricultuiist, although its usefulness might be considerably 
increased were it less numerous.*’ 

Leigh, whose percentages veiy closely lesemble Gilmour’s 
results, comes to a somewhat diffeient conclusion, for he is inclined 
to stress the amount of insect destruction . — “ The rook appears 
to feed largely upon insects in all stages during certain periods of 
the year, but it is not very particular as to its diet, and if the 
supply of insects falls short (as it does during the winter months), 
a good deal of grain and other food is taken 

Wheie does the truth lie amidst the conflicting opinions? On 
the whole, Leigh t^nds to undci estimate the part played b}'' giain 
m the rook’s diet, foi Gilmour shows that not only m wdnter but 
in every month of the year grain is found in the food, to such an 
extent, indeed, that he goes so far as to sav — “Is not the bioad 
fact clear that grain is the staple of staple foods foi rooks 

In interpicting the ‘Statistics two consideiations must be 
allowed due weight. In the first place, since animal food is more 
easily digested, it disappears more lapiclly from the stomaih than 
coin grains It may, therefore, be assumed that the total of 
Insect food shown m stomach counts falls shoit of the tot.il taken 
by the biuls, when f onsiflered relatively to vegetable food. 

In the second place the fact that giain appeal s abundantly in 
almost cvciy month ought to ha^c laised sus{>irions as to its 
souice It has cicated some comment. Theobald and Iowan 
sax — ' How rooks obtained wheat, &c in some of the summer 
months was not found out” Gilmour, while admitting that some 
of the giain was obtained from dung, adds, but the how much 
fiom dung question is, after all, not of great piaclical import, for 
is not the broad fact clear that grain is the staple of staple foods 
foi rooks ” Yet ^urely the source of the grain devoured i » of the 
greatest practical import. The faimer can have no interest in the 
spent grain gathered from road-dioppings, in the spent giain in 
farmyaid Tiiaiiuie, in the waste grain of the stubble, the grain spilt 
at railway sidings and so on. But the investigators total it care- 
fully up against the rook without eliminating a single grain — a 
glaring case of hanging on a not-proven indictment. 

Admitted that the rook takes grain at spring and autumn sowings 
and fiom the ripened crop, standing or cut, there remain many 
months outwith these stages of the farming year. Where did the 
rooks get their considerable quantities of grain in December, 
January and February, in May, June and July, even in late 
September and early October? Certainly not much from the 
useful grain of the yeai’s crop. An impartial judge would decree 
that during six or seven months of the year the grain counted 
against the rook should be ruthlessly eliminated, or relegated to 
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the list of its neutral activities, unless it has been proved to have 
been taken to the farmer’s detriment. 

This alters vitally the aspect ot the statistics. Grain and insect^ 
now approach a closer relativity in the rook’s dietary, and we are 
left with only one more problem to face, the balancing of two 
incompatibles, vegetable matter and animal matter. 

Obviously this balancing is not the simple matter of calling 
all equal ” at a 50-50 percentage of units or of volume. Acorn 
grain from the sowing is of more value than a grain from the 
ripened crop, for in it lies the potentiality of a season’s increase. 
And an insect grub, in which lies the potentiality of the destruc- 
tion of many heads of corn, must be leckoned as the equivalent 
of many grains ; so that a relatively low percentage of harmful 
insects destroyed may well mean the saving to the farmer of a 
relatively high percentage of corn grains 

The conclusion regarding the Rook.— Allowing for all these 
niceties but necessities of interpretation, I ha\e come to the con- 
clusion that the statistics available show over all a balance in favour 
of the rook — that it does more good to the farmer than harm. To 
those, and they will be many, who object to this conclusion, I can 
only say that uhile the damage done by rooks is obvious, the good 
they do is seldom seen and less seldom realised — “ the evil that 
men do lives after them, the good is oft interred with their 
bones ” 

But some of the objectors, founding on their own experience, 
may be right, and for tliem there is a word of cheer. All the 
invesligatois I have icferred to, with the exception of Sir John 
Gilmoui, have made the mistalve of trying to account for the 
look on average agricultural land. Gilmour wisely kept 
his rook collecting within the bounds of an area of definite 
agricultural character, so that for that type of area his results, 
pH/peily inteiprctcd, aie valid. While, over all, the average 
rook on average agricultural land is, according to my leading, 
beneficial to the farmer, that is not to say that in some areas it 
may not do more harm than good. The only leasonable way 
of estimating with any accuracy the rook’s place in agiiculture 
is to consider its activities in 1 elation to the predominant type of 
farming. In the following short paragiaohs I shall endeavour to 
carry out this kind of estimate, but in the absence of statistics 
collected with a view of elucidating this aspect of the rook 
problem, the comments must be regarded rather as a matter of 
personal judgment than of scientific infallibility. 

Hill pasture — Here the activities of rooks are confined to the 
de.struction of insects and insect larvae, and the birds are wholly 
beneficial. 

Mixed hill pasture and a little arable — In such a case the 
addition of a small amount of arable land very considerably alte'rs 
the rook’s standing where the arable land is largely given over to 
corn crops. While the birds still benefit the pasture, if they are 
plentiful they do a great amount of damage to the limited crop in 
spring and autumn. Mr. Walter Stewait records an excellent 
illustration of this in the south-eastern area of Lanai kshire.^ In 
^ Scottish Naturalist^ 1923, p. 144. 
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this area not more than lo per cent, of the county^s arable land is 
to be found, but in the narrow valleys rooks fall upon the corn, and 
“the ground underneath the nests soon becomes absolutely littered 
with grain husks in the spring and autumn.” “ Bitter complaints 
are made against 90 per cent, of the rookeries in this area.” Iri 
such areas a limit must be put to the increase of rookeries, though 
even here the total destruction of the rooks would probably be 
fatal to the pasture. 

Arable with predominant pasture . — In such areas, which may 
be taken as typical of the dairying type of farming, rooks do much 
more good than harm. Such an area is the north-west section of 
Lanarkshire, about which Mr. Stewart writes, “while the north- 
west area contains fully 80 per cent, of the rookeries, the breeding 
stock only amounts to 44 per cent.; and we must take into con- 
sideration that this area includes at least 90 per cent of the 
whole arable land of the county. A large part of this is given up 
to the growing of hay, and yet another very large part consists of 
fine old pasture. Land of this nature is admirably suited to carry 
a moderate stock of rooks, and to derive no little benefit therefrom.” 

General mixed arable . — Sir John Gilmonr's investigation con- 
cerned such an area in Fifeshire, and, as I have indicated, it 
seems to me to sh('>w that on the whole the balance to the good lay 
with n^oks, in the numbers in which they then were present. In 
any case his wholesale condemnation is scarcely justified by a 
reasonable reading of his statistics. Probably the balance in .such 
an area is very near to equilibrium, and flight alterations in local 
conditions may cause it to tilt to this side or that. 

High cultivation . — In theareas, of limited extent and distribution 
in Scotland, where grass land is at its lowest and its place is taken 
by intensive cultivation of grain and roots, rooks are likely to be 
seen at their worst. I have little doubt that here lestrictive 
measures against the rook population must be carried out regularly 
and systematically. 
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HISTORICAL NOTES. 


Professor J. A. ScOTT Watson, M.C., B.Sc’., Oxford University. 


III. — 1800-1850, 

The Reaper. — Before the end of the eighteenth century several 
agricultural writers had speculated on the possibility of mechanical 
reaping, but none held out much hope of a solution of the problem. 
Even as late as 1813, after one or two models had been built and 
patented, a “most respectable correspondent” of Sir John Sinclair 
wrote ^ that “Of all the improvements hitherto attempted that of 
the reaping machine seems the most hopeless. The varieties of 
soil, surface and situation of the crops it has to contend with 
appear almost insurmountable bars to any machine of the kind 


^ “Account of the Systems of Husbandry, &c. of Scotland,’* 2nd edn.^ 
Appendix XV. 
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ever proving useful. It is well known to every agriculturist that 
the difficulties attending the reaping of laid and twisted crops 
requires not only eyes, hands, fingers and feet, but also a moderate 
share of judgment. Now, even suppose a machine to possess all 
these qualifications and shut its eyes, what could it do?'' 

At the time in question, and for many years afterwards, the 
normal practice was to reap corn crops with the hook, although 
in certain districts the scythe, with a cradle or hake attachment, 
was used for barley and oats. The slowness of the operation and 
the enormous numbers of casual labourers that had to be employed 
to get harvesting timeously done are well remembered by people 
still alive. 

The first hint that mechanical reaping was being considered 
as within the bounds of possibility appears to have been an offer, 
made by the London Society of Arts in 1780, of a gold medal as 
a premium for a reaping machine The only result of this was a 
suggestion, published in Arthur Young’s Annals of Agnctdture 
for 1785, that a machine such as those described by Pliny Ta.d. 23) 
and Palladius (a.D. 391) might be reconstructed ; it is quite clear, 
however, that the machines in question, like that mentioned by 
Googc in the sixteenth century, were not reapers, but merely 
headers or strippers, which removed the ears by means of a sort 
of comb, and left the straw upon the ground. 

The first patent for a reaper was taken out by Boyce in 1799. 
In this the cutting mechanism consisted of a wheel, armed with 
a series of short scythes, which was made to revolve by means of 
gearing from the axle. ‘‘ It was destitute, however, of any 
mechanism for gatheiing and depositing the corn after being cut, 
and hence it never reached any degree of success.” 

In 1803 the Highland Society offered ‘*To the person who 
shall invent the best and most approved machine for reaping, 
which upon trial shall be found, to the satisfaction of the Society, 
useful in saving labour and expense — simplicity of construction 
being deemed an essential part of its merits — a gold medal, or a 
piece of plate of the value of ten guineas, or that sum of money.” 
Two years later the said premium was awarded to a millwright 
from Castle Douglas, named Gladstones, for a machine which is 
fully described and figured in the Fanner^' Magazine for 1806. 
Gladstones’ machine had for cutter a revolving wheel mounted 
with a continuous smooth-edged circular knife; projecting over 
this was a series of fixed, pointed fingers, which held the corn up 
to the knife. An upper wheel, also revolving horizontally, carried 
a pair of three-pronged forks wdiich gathered the cut corn in 
handfuls and carried it to the side, where it was delivered under 
the shafts. A rather ingenious tripping mechanism caused the 
forks to tilt backwards when they reached this point, and so 
prevented the com from being carried round the circle. It is said 
that the cutter worked tolerably well on level ground, but that the 
gathering apparatus was a failure. It is interesting to note that 
Gladstones’ machine was pulled (and not pushed) by the horse, 
which walked alongside the standing corn in a pair of long shafts. 

Smith of Deanston, near Doune, in Perthshire, who is 
remembered chiefly for his work on drainage, brought out his 
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original reaper in 1812 ; the next year, after certain improvemcnt& 
had been introduced, the machine was examined and tested by 
committees of the Dalkeith Farming Society and of the Highland 
Society, each of which gave rather a favourable report and 
awarded a premium of fifty guineas. This machine was pushed 
by a pole which projected behind the frame, and to which a pair 
of hoises was yoked. The cutter, like Gladstones*, was on 
the rotary principle, and circular, but the knife consisted of a 
number of separate segments, so that damage might be more 
easily repaired. Above the cutter wheel, and spinning on the 
same axle and at the same speed, was a drum, which gathered, or 
rather threw, the corn to one side, where it fell in a fairly regular 
swath. The cutter and drum could be made to revolve in either 
direction, the corn being delivered either to the right or left as 
desired. 

Between 1820 and 1832 Joseph Mann of Raby in Cumberland 
applied himself to the problem and his efforts culminated in a 
machine — interesting in principle but very crude in workmanshi[3 — 
which was exhibited and tried at the Highland Show at Kelso in 
the latter year. Mann’s reaper^ again had a rotary cutter, which, 
however, was polygonal instead of round ; it differed further from 
Smith’s inasmuch as it was drawn by the horses in the same way 
as modern types ; and lastly, it had an improved gatherer, a drum 
which carried a set of 25 rakes and which 1 evolved at only one 
seventh of the speed of the cutter wheel — 25 revolutions per 
minute as against 175, Attached to the near side of the frame 
was a fixed rake or comb, whose teeth passed between those of 
the revolving rakes and lemoved the corn from them, allowing it 
to drop to the ground. At the trial the machine performed with 
some credit, but the judges weie unable to recommend an award. 
The gravest fault with tliis, as with all machines embodying a 
rotary cutter, was that in passing over ridges or aciuss uneven 
ground the cutter edge was at times high above the ground level 
and at others scraping, or even cutting into, the earth. 

In 1835, at the llighland Show at Ayr, Smith showed an 
impioved leaper embodying the type of gatherer, with rakes, that 
Mann had invented. This was tried in a field of wheat and 
cieatcd something of a sensation. “Never perhaps did an experi- 
ment come off with bettei effect or gi cater success; the general 
impression was that the problem had at last been solved— that 
Smith’s machine was complete.” ^ The general impression, how- 
ever, was wrong, for although Smith’s machine was ncaier to 
success than any of its predecessors, it never got beyond the 
experimental stage. It was cumbrous, especially in turning; it 
made no soit of shape over ridges, and it was too expensive to 
buy and to run. 

It would be tedious to describe all the machines that were 
built and tried during the early part of the nineteenth century.® 

1 Quarterly Journal of Agriculture^ vol. iv. (1834), 

5 * “The Book of Farm Implements and Machines,” by James Slight and 
R. Scott Barn, edited by Heniy Stephens, 1858. 

8 Foi a complete list, sec “Reaping Machines,” by Jacob Wilson, Trans^ 
actions of the Highland Society^ Jan. 1864. 
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Up till 1818 the Highland Society had awarded a total sum of 
over ;£’200 in premiums to inventors, but without much practical 
result Rather curiously the one machine which can be said to 
have closely resembled a modern reaper attracted no particular 
notice, and was never officially tested. This was the invention of 
Brown and Ogle of Alnwick, in Northumberland, and was brought 
out about 1822. It was piovided, like a modern reaper, with a fan 
or ‘‘ flights , there was a cutter bar, aimed with a set of pio)ecting 
fingers or teeth, upon which lested the cuttei, a straight-edged 
steel knife driven with a rapid reciprocating motion. The cut 
corn was thrown back by the fan upon a wooden platfoim and was 
cleared away, when enough had collected to foim a sheaf, by a 
man with a rake. The machine was drawn by the horses. Hence, 
apart from the fact that the cutter was based on the principle of 
the knife instead of on that of the shears the whole constiuction 
bore a close similarity to that of the manual deliveiy leaper, which 
later became a standard type ^ 



fu. I — Bs.ll s Reape 1 


The application of the principle of the sheais> to the cutting 
mechanism, and indeed the invention of the first really effective 
reaper, was the work of Patiick Bell, who at the time (1826) 
was a student of divinity at St. Andrews University, and who 
later became parish minister of Cannyllie in Forfarshire. The 
main features of Bell’s reapei can be seen in the illustration 
(fig i). The fan, which was adjustable for varying lengths of 
straw, was driven by means of a belt The cutting mechanism 
consisted of a fixed cutter bar, carrying a $et of 13 fixed blades, 
each 14 inches in length. Alternating with these were 12 
other blades which were hinged or pivoted on the cutter bai. 
The moveable blades were extended backwards, and their tails were 
loosely attached to a cutter tail-bar which was given a rapid recipro- 
cating motion when the machine was in gear, and so pioduced a 

^ 7 "/tc /kfecAames* Magazine^ 1826. Quoted by Slight and Scott Bum. 
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clipping movement of the blades* The cut com fell backwards 
against a sloping endless web, like the cloth of a binder, and was 
by this means carried to the side and dropped in a continuous 
swath. Like Smith's machine, Bell's was pushed from behind by 
means of a pole, and like it, too, could deliver the corn to either 
side. In 1828 Bell showed his machine, and demonstrated its 
capabilities in the field, before a committee appointed by the 
Highland Society. The committee reported favourably and the 
Society awarded a premium of £$ 0 , 

According to Bell’s own account, it was possible, with eight 
women lifting” and four men binding and stooking, to harvest 
12 acres a day with his reaper. It is safe to say that the cost of 
the work was reduced to something less than half that of hand 
reaping, and of course there was the very important advantage of 
greater speed. This being so it is somewhat remarkable that the 
reaper was nut widely and immediately adopted. It is true that 
a considerable number of machines were built during the ’thirties 
and ’forties, principally in Dundee, and that many of these 
'' plodded their way from harvest to harvest” on Forfarshire farms 
for many years , moicover four machines wcie taken to the United 
States, where it seems likely they provided the basis on \\hich 
M‘Cormick, Hussey and others staited, at all events all the 
American makeis adopted a cutter which was similar in principle 
to Bell’s, though simpler in form. But the fact remains that for 
20 years after its invention Bell’s machine made veiy slow piogiess ; 
indeed it scarcely became known outside Forfarshire and Perth- 
shire Even there, in many instances, its adoption had to await 
other agricultural improvements, such as the enlarging of fields, 
thorough drainage, and the necessaiily gradual levelling down of 
the old narrow and steep ridges. The great Exhibition of 1851, 
where M‘Cormick’s and several other American machines were 
shown, gave a much needed advertisement to leaper^ generally. 
Thereafter Bell’s model, as manufactured, with ceitain minor 
modifications, by Ciosskill of Reveilcy in Yorkshire, came into 
faiily general use. 

Unlike most gieat improvers, Bell was not left unhonoured by 
his own generation. He had a handsome presentation from the 
Highland Society, and was laureated by his University. 

Improved Tillage — During the fiist half of the nineteenth 
century a great deal of attention was devoted to the improvement 
of tillage methods. In 1800 much of the land of Scotland was 
sour and wet, under which conditions little was to be gained by 
deep culture ; but during the period of the Napoleonic wars a 
laige pioportion of the arable land was heavily dressed with lime; 
kilns were started up wherever limestone could be found, and 
where better material was not available lochs were dredged and 
mosses dug over for the shell marl that was often to be found in 
their bottoms. Later on an efficient system of under drainage was 
devised, and it soon became evident that such land as had been 
limed and laid dry was capable of repaying much more thorough 
cultivation than had previously been usual. 

The man who, more than any other, deserves to be remembered 
in this connection was James Smith (1789-1850), the son of a 
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Glasgow merchant, who in 1823 came into possession of the farm 
of Deanston, then little better than a rush-grown marsh. He 
immediately began to experiment on drainage, and in the course 
of a few years worked out his system of parallel drains, 2^ feet 
deep and from i6 to 21 feet apart. The first foot of his trenches 
he filled with broken stones and the remainder with earth. The 
rummle ” drain was of course soon superseded, first by a channel 
of built stones, later by horse-shoe tiles, and finally by circular 
tiles, a really efficient machine for making the last having being 
patented in 1845. But Smith’s system was essentially sound. 
Unfortunately when, a few years later, diainage came to be 
carried out on a large scale with the aid of Government loans, the 
lival system of Josiah Park was adopted in preference to Smith’s. 
Park, basing his system on experience gained with moss land, 
insisted that drains should be 4 feet deep, and it is notorious that 
much of the money spent in laying such drains was entirely wasted. 

It was an essential feature of Smith’s system that drainage 
should be followed by deep tillage, and not the least of his services 
was the invention of a sub-soiler (fig. 2). By its means, and by the 
thoiough drainage of every acre of the farm. Smith converted Dean- 



ston into a veritable garden. Among other of his inventions were 
a one-way plough and a chain harrow The latter, which appeals 
to have been the first tiling of its kind, was really more than an 
ordinary chain web, for it intioduced the principle of the disc as 
well. It consisted of a large number of sharp-edged rings of cast 
iron, similar in size and shape to an ordinary playing quoit, w^hich 
were connected by means of a web of quaitei-inch wrought iron 
wire links. In 1831 Smith published his Observations on Diainage 
and Deep Ploughing^ which created a great amount of interest. 

Further work along essentially the same lines was carried on by 
the Marquess of Tweeddale at Yester in East Lothian during the 
’thirties and ’forties. With a Mr. Ainslie he brought out one of the 
earlier tile-making machines, which was exhibitecl at the Highland 
Show in 1836. With Mr. Slight, a very capable engineer, he 
devised the Tweeddale plough, and a subsoiler of better construction 
than Smith’s. By drainage, deep ploughing and subsoiling he 
effected a wonderful improvement on the poor Yester land, and 
provided a very valuable object lesson.^ 

Meanwhile a number of men weie at work upon the grubber, 
which at the beginning of the century was rather a primitive and 
ineffective tool, having a wooden frame and perpendicular tines, 
* See *‘yester Deep Land-culture,” by Henry Stephens, F.R.S.E. ( 1855 ). 
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with a pair of wheels in front. It was indeed little more than a 
heavy harrow, which could be in some degree controlled as to depth 
of work by means of the wheels. 

The first notable improvements were made about 1820 by 
Finlayson, a farmer at Kaims in the parish of Muirkirk, Ayrshire, 



and patented in 1824 Finlayson’s Grubber^ (fig. 3) consisted of a 
framework with thiee wheels; it had nine lather narrow pointed 
tines, arranged in two rows, four in front and five behind The 
cuivature of these had been worked out partly with the view of 
securing good penetration of the soil, and partly with the object of 
making them self-cleaning The implement could be raised or 
lowered on the front wheel by means of the hand regulating le\er, 
while the level of the hind wheels was adjustable by means of 
screws The width between the outside tines was 5 feet 4 
inches, and on ordinary land foui horses w^eie required to draw it 



FKt. 4 — Kirkwood’s Gi libber 


Later on the tines were made broader and chisel pointed, and were 
strengthened by struts fiom behind , also their number was reduced 
to five. The lifting mechanism, too, was improved. 

Another eaily grubber which was in great leputeand came into 
very general use was produced by James Kirkwood of Tranent. 
Kirkwood's giubber^ (fig. 4) was a somewhat more complicated 
1 Quarterly Journal of Agriculture^ vol 11 (1831), p 846. ^ Supra. 

188 



LIVfiR ROT, 


1^263 

implement than Finlayson^s, provided with lever handles, by means 
of which the depth of the tines could be kept under continuous 
control. It had seven chisel pointed tines which were keyed into 
the frame and could thus be removed from it for sharpening. The 
implement figured is a slightly improved model, manufactured by 
Slight in Edinburgh about 1750. 

The other great problem which was occupying the minds of 
agricultural improvers towards the middle of the nineteenth century 
was the application of steam power to the operations of tillage. 
However, no practical results were achieved until after 1850. 


LIVER ROT. 

L-FORMER THEORIES ON THE CAUSE OF 
LIVER ROT IN SHEEP. 

D. H. Robinson, B.Sc., 

Harper Adams Af^ricultural College. 

The life history of the Liver Fluke, its dependence upon the 
small fresh-water snail, and its relation to abnormally wet seasons 
are now common knowledge. Years ago, however, the origin and 
cause of the disease were mysteries about which there was con- 
siderable controversy and speculation. In the fourth edition of 
“A New System of Husbandry,*' by C. Varlo, Esq., published in 1774. 
a most ingenious theory as to the cause of rot is propounded. 
The author first states that the disease undoubtedly “proceeds 
from abundance of water ; but how this water operates so as to 
bring on this malady is the question.** He continues, “ Many 
arguments, both verbal and written, I have heard upon the subject : 
one asserting that it proceeds from the sheeps taking in, with 
their food, worm-sprouts and dirt, which is generally thro'vn up 
in great quantities in wet weather. Others, that it proceeds from 
the sheeps taking in, with their food, cobwebs, which are always 
very predominant in wet and warm weather, insomuch that the 
grass is mostly covered with them.** These ideas, however, he 
dismisses as improbable. His own theory is as follows. He 
*points out that sheep “will bear a great deal of water, if it be 
proportionally mixed with salts, as appears by their living and 
feeding upon turnips, which are a very watery root, but then this 
is mixed with a proportionable quantity of sails.’* He further 
states that although the grass which grows on salt marshes is ver^v 
full of water, yet sheep will never rot upon it, “ The reason is,” 
he says, “ that though such grass be full of water, yet it is also full 
of salts, which by checking the redundancy of the water, prevents 
its doing of the mischief by rot it otherwise would.” The mischief, 
according to Mr. Varlo, is brought about during the process of 
digestion in this manner. Food, passing into the paunch, 

‘ ferments” and “corrupts** owing to the heat, and on passing 
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into the smaller bowels, where there is a still greater degree of 
heat, the rich particles of the food “ penetrate or evaporate through 
the skin of the bowels, in a steam or vapour, and are dispersed to 
different parts of the body.” The water in the food, it is affirmed, 
gets to the bladder in the form of vapour. If there are any salts (!) 
dissolved in this vapour, these salts cause the skin of the 
bladder to open its pores, thus allowing the vapour to pass through 
and condense in the bladder But “should the water be of a poor 
thin quality, and destitute of a sufficient quantity of salts to keep 
it alive and active till it enteis the bladder: in such case it falls 
upon the liver, in large drops, and . . . being in a hot situation, it 
scalds (as it were) and vounds the liver, undei each drop of water, 
which soon turns to decay ^ ” 

Mr Varlo must have been vei) pioud of his theory, because in 
a later paragraph he says, “ When my reader sees and considers 
the premises attentively, it cannot but appear very plain to him, 
that what I have said is matter of fact.” Consequently, as a 
logical outcome of hts explanation, he proposes the use of salt as 
a preventive and as a cure for rot , though he admits that “ many 
positive, bigoted people will d — n me for a fool, for pretend- 
ing to cure the rot in sheep . ' 

To us it IS an extiaordinaiy thing that no mention should be 
made of the fluke as an active cause of the rot Indeed, on 
diving further into the filings of the la*-! 150 yeais, we find that 
It is not until compaiativcl) recently that any impoitance was 
attached to the obnoxious flat woim Cobbett had not the least 
idea what a fluke really wa^ We find him, in 1825, defying 
anyone to explain “ what can >es flounder-^, real little flatfish, brown 
oil one side, white on the <jth(i, mouth sidevva)S, with tails, fins 
and all, leaping alive, in the inside of a loltcn sheep’s, and of 
every rotten sheep’s, liver 

If the theories legarding the cause of lot weie unconvincing 
150 or 100 years ago, they wore not much more scientific at the 
time when onr piemier agricultnial society was foimcil There 
is an interesting discussion on rot and its causes in the first 
number of the Jomnal of the Royal Agrtiultiifal Society of lingland, 
which w'as published in 1840 The discussion is to be found in 
“A Piaclical Essay on the Diseases of Sheep,” written by Ileniy 
Cleeve, who received a special piize of ten guineas trom the 
Saffron Walden Agiicultural Society. Theie had been teriiblc 
outbicaks of liver rot in sheep during the disastrous seasons o^ 
1816, 1817 and 1830 — over one and a half million sheep, valued at 
;^4,oooooo dying in the last-mentioned year — so that it is quite 
natural foi the authoi of the essay to discuss the cause of the 
malady at considerable length. 

Again it is surprising to find very little importance attached to 
the presence of flukes in a rotted liver. The author say*?, “ These 
flukes are by some considered the cause of the disease, and it has 
hence often been called ‘ the fluke.’ This clearly is an error. The 
fluke is by some supposed to be generated by the corrupt state of 
the liver ” In an age when mites, lice, maggots, etc. were popularly 

^ “Rural Ride: From Kensington acioss Surrey, and along that County. 
Oct 1825. 
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supposed" to be created from dust, it was considered quite a 
natural thing that a decomposing liver should create “ flat-fish '' or 
“flounders.*' Pasteur had yet to disprove the theory of Spon- 
taneous Generaticq, 

According to Mr. Cleeve, “So many are the proofs that rot is 
produced by peculiarity of the soil, that it is not worth while to 
quote evidence to this effect ; but the question still remains in 
what this fatal peculiarity of soil consists. ’ Apparently it was 
common knowledge that sheep in dry districts or on salt marshes 
rarely contracted rot One suggestion was that the rot occurred 
as a result of sheep being compelled to lie on wet ground Another, 
that “ the rot origindtes in marshy exhalations A more ingenious 
explanation is put forward in a footnote. Sheep are said to 
become rotted, not on all types of wet land, but on those soils 
having a bog at a depth of 8-io feet below the surface. 

“Between this subterraneous bog and the surface/' continues 
the note, “ there is generally a hard stratum of blue clay or sand, 
tainted with the bog water . . . and this infectious water is brought 
up from the bog to the surface of the earth by means of small 
pipes . . called by experienced land drainers, bog-pipes In 
consequence of this infectious water thus arising to the surface, a 
plant is produced — not of the grass tribe, but called by some old 
experienced shepherds the sheep-rot weed ; and if sheep are allowed 
to feed on this land, particularly if in a hungry state, although the 
w'ced does not grow more than an inch or two above the surface 
and is of a nauseous taste, they will . . indiscriminately eat it up 
along with the grass, and it will, I believe, more oi less infect them 
with the rot.’* 

It would be interesting to know what this “sheep rot-weed ** 
w^as, if indeed it existed except in the imagination of the “old 
expetienced shephetds“ It seems that the sheep-rot-weed theory 
is a very old one Hartlib, a friend of Milton, wrote a small 
treatise in 1651 in which reference was made to the sheep-rot- 
weed Mr, \V. Youatt, however, was inclined to be sceptical 
about this theory. 1 1 is suggestion, put forw^ard in a further note 
to the essa)% was that “ rot in sheep is probably the produce of 
ground which has been lately w^et, and then the suiface exposed 
to the action of the air. The grass and other plants become 
decomposed or rotten , and in that decomposition certain gases or 
miasmata may be developed that cannot long be breathed, or 
scarcely breathed at all, by the sheep without producing the rot” 

Sufficient has been quoted for the reader to be in complete 
agreement with the author of the essay when he says that (in 
1839) “the rot is of all the diseases of sheep the most fatal, and 
perhaps, as respects its proximate cause, the least understood." 
He will be confirmed in his opinion on learning that other sug® 
gested causes of the disease included the feeding to sheep of 
turnips when covered with a heavy dew or hoar frost, and the 
turning out of sheep from the fold whilst the dew is on the ground ! 
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II.— THE ERADICATION OF LIVER-ROT* 

Summary of Recent Invesh^ations. 

JAS. Ritchie, M.A., D.Sc., F.RrS.E. 

The fell disease of liver-rot still causes a large annual mortality 
amongst British sheep, and it is somewhat surprising that no 
persistent attempt has been made to find a remedy which would 
lead to the virtual disappearance of so grievous a burden upon 
the flock-master. Of course, at the present day, the incidence of 
the disease is by no means so heavy as it was a century and a 
half ago, for the more perfect draining of the land did much to 
check its abundance, but the fact that the disease has been allowed 
to continue in force without serious attempt at counter measures 
says little for the community’s faith in the value of scientific in- 
vestigation. It would have paid the farmer hundreds of times 
over to have employed a scientific investigator to spend his whole 
time and ingenuity in devising methods of combating this disease 
alone. There are good reasons for believing that liver-rot would 
have yielded to persistent attack. 

It is well known nowadays that liver-rot is caused by one of 
the stages of a common liver-fluke which, like many of its relatives, 
has a complicated life-history The eggs of the fluke, passing to 
the open air in the exciement of the sheep, must fall neat water, 
else the larva, which hatches in a few wrecks dies It dies wdth 
equal suiety if within a few hours of hatching it does not encounter 
in the water a water-snail, Ltmncea truncatuhx or perhaps L. pexr^ra, 
into which it bore-). In the snail progiessive changes take place, 
but if, on emerging fiom the snail and coming to rest upon a stem 
of damp grass, the juvenile fluke is not engulfed by a blow sing sheep, 
again the life cycle comes to naught. The fluke in its life-history 
runs many risks, and it is clear that if at any of the critical stages 
the cycle is broken, the parasite’s career of harmfulness is ended. 
The cause of liver-rot, then, is vulnerable at many different points, 
and experiment must decide at which point war must be waged. 

Nature herself gives a useful hint In dry seasons the incidence 
of liver-rot in sheep is less intense than in w^et seasons, the leason 
being that abundance of moisture, sodden fields, and extended 
pools or even puddles, afford opportunity for fresh extensions on 
the part of the water-snails, and give just the conditions which assure 
the safe development of the liver-fluke itself. It w^ould seem, there- 
fore, that a promising line of procedure would be to emulate the 
effect of a dry season or the result of drainage, both of which 
reduce the numbers of the water-snails which form a necessary 
link in the chain of the fluke’s life-history. 

Along this line of investigation valuable results have been 
obtained by the staff of the Department of Agriculture in the 
University College of North Wales, Bangor, notably by Dr. C. L. 
Walton, with whom has recently been associated Mr. W. Norman 
Jones.^ They have attacked the snails, and with such success 

1 The most recent of ^^eveml papers* bearing on these experiments appeared 
in the Journal of ike Ministry of Agriculture m November 1925, from which 
the following remarks ate summarised. 
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that they may now be said to have attained a practical method 
which ought to lead to a considerable lessening of liver-rot. 

The method employed was to mark out by means of numbered 
pegs equal plots, 36 in number, where water-snails were abundant, 
to treat the plots at the same time with various chemicals, and 
thereafter to make a count of the snails, dead and alive, on each 
plot Of the different substances tested, copper sulphate, either 
sprayed, dusted or broadcast, proved the most effective. A few 
examples will indicate the measure of success attained. A plot 
of 25 sq. yards, consisting of soft damp mud, part of a drying 
pool in a grass field, with grass tufts here and there, was spray^ 
with copper sulphate in a i per cent solution. From this plot 
131 snails were collected, all dead; whereas on a similar plot 
which remained untreated, 82 snails were collected, of which 
5 were dead (natural mortality) and 77 were alive In the same 
area a 22 sq. yard plot, dusted with a mixture of i part copper 
sulphate and 2 parts of china clay, yielded 114 snails, all dead; 
whereas in the untreated plot alongside, of 115 snails collected, 12 
only were dead (natural moitality) and 103 were alive. Similar 
results followed from bioadcai^htig with a mixture of copper 
sulphate and fine sand. 

The authors draw the following conclusions fiom their many 
experiments. The spraying method, in which solutions of 2, i and 
I per cent, were all equally effective under varied field conditions, 
is especially suitable for damp land. It has the further advantage 
that the poisoning action upon the snails is very rapid, and that 
the risk to stock is slight The amount of fluid \aiics with the 
conditions of moisture in the area to be treated, but in unfavour- 
able conditions, damp soil and heavy herbage, 130 gallons an 
acre was used, applied with a Holder-Hairidan Automatic Knap- 
sack spray. The cost of the chemicals for such spraying with a 
J per cent, solution was approximately js 6d, per acre. 

Dusting with a mixture of copper sulphate i part by weight 
and china clay 4 parts by weight, is most useful for small areas, 
ditches, margins of ponds and the like, but the action is slower, 
and stock should be excluded from treated areas until rain has 
washed the grass clean The amounts requiied are about 27 J lbs 
of copper sulphate and 1 10 lbs. china clay per acre, the cost of 
materials working out at about 12s. 6d. per acre. 

In large swampy areas where the ground is too soft for the use 
of spray or dusting machines, broadcasting is best. A mixture of 
I part copper sulphate and 4 to 8 parts of fine dry sand was 
effective, but the mixture is best employed on wet land or before 
rain. It also demands the exclusion of stock until the grass is 
washed clean by rain. The amounts required ran to about 27 J lbs. 
copper sulphate and 220 lbs. sand per acre, the cost averagkag 
about lOs, for that area. 

Dr. Walton and his colleague are to be congratulated on this 
promising attack against a foe which the farmer had all but 
accepted as implacable. 
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SILAGE versus SWEDES FOR MILK 
PRODUCTIONa 

Andrew C M‘Candush, M,S.A., and A. M* Vicar, B.Sc., 

Mitk Pfoduclion Department^ The West of Scotland Agricultural College, 

The ensiling of crops is not a new practice in Scotland, but 
the introduction of the modern tower silo has revived the interest 
of the dairyman in silage as a feed for cows. This interest is 
intensified by the fact that climatic and soil conditions render the 
production of roots in certain districts a precarious proposition. 
High labour costs and the difficulty of producing grain at a profit 
have also resulted in a tendency to reduce the area of land under 
cultivation in many localities, and so it is becoming increasingly 
difficult to provide a palatable succulent feed for the winter 
feeding of dairy cows. 

It is sometimes claimed that the use of the silo renders possible 
the conversion of hay and other crops that cannot be properly 
secured otherwise owing to weather conditions into a useful feed. 
This is not always a sound argument. Crops that are grown for 
hay are not necessarily suitable for the production of a good 
quality of silage, and material that is cut and put into the silo 
while wet will not keep well. There is not much to choose 
between poor hay and poor silage, especially in view of the fact 
that the dairy cow should receive in her winter ration a succulent 
roughage such as roots or .silage and a dry roughage such as hay. 

In investigating the relative values of roots and silage for dair>" 
cows or any other class of live stock the work can be undertaken 
in several ways — as comparisons of various types of roots such as 
turnips, swedes and mangolds with various types of silage crop.s. 
Then they can be compared on the weight basis, the dry matter 
basis or the acre basis. An extensive series of trials are therefor 
necessary before any final pronouncement can be made on the 
relative feeding values of roots and silage for milk-producing cows, 
especially in view of the fact that the most suitable root and 
silage crops undoubtedly vary from district to district and perhaps 
from season to season. The work repoited here is a preliminary 
investigation on the relative feeding values of swedes and a silage 
crop of oats, peas, beans and vetches. 

Resume of Previous Work. — The direct comparisons that have 
been made between silage and roots are not many. There are a 
number of American trials on record where maize silage has been 
compared with sugar beets or mangolds. It should be remembered 
in considering these trials that mai/e is undoubtedly the out- 
standing crop for the production of a good quality of silage, 
whereas roots are not as a rule grown with any great degree of 
success in the United States for feeding purposes. This is due 
largely to the two fetors of climatic conditions and labour costs. 

The results from the American trials have been tabulated. 
They are by no means conclusive, as in some cases the roots have 
proved the better feed for milk-producing cows, though in the 
majority of cases the greatest yields were obtained where silage 
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formed the succulent roughage. In no case was the difference in 
yield marked. 

TABLE I. 


Comparison of Maise Silage and Roots for Milk Production 
in American Trials, 



Increase or Decrease 

Authority. 

j Compared to Silage. 


1 

Sugar Beets. 

Mangolds. 

— - - _ _ — 


__ 

Thome and Hickman (13) 

+ 


Emery (2) 


- 

Thorne and Hickman (14) . 



Brooks (1) .. 



Waters, Caldwell and Hess (15) 

— 

- 

Watcisand Weld (16) 


- 

Hills (7) 



Hfccker (4) . 



Sa\age(i2) 



Trials showing increase over silage 

2 

I 

'1 nals showing decrease from silage 

5 i 

1 

3 


From the trials where sufficient data were available Henry 
and Morrison (5) calculated the yields of milk per 100 lbs. of 
dry matter in the ration where sugar beets and maize silage were 
compared and their results are presented here. It will again be 
seen that in the majority of cases the silage rations gave the 
greatest returns in milk» though in no case were there gieat 
differences in the results obtained with the two types of ration. 

TABLE II. 


Milk per 100 lbs. Dry Matter in Sugar Beet and Maioe 
Silage Rations, 

(Hemy and Monison (1;) ) 


j 

Station Trial. 

Sugar Beet. 

Maize Silage. 


Milk lbs. 

Milk lbs. 

Ohio, 1889 . ... . ... 1 

59 

62 

Ohio, 1890 

Ohio, 1891 . .. 

59 

i 60 

62 

66 

Ohio, 1892 . ... .. 

69 

76 

Pennsylvania . 

87 

82 

Vermont 

*'3 

1 119 « 


A few recent English trials are on record where silage and 
mangolds have been more or less directly compared for milk- 
producing purposes. In comparing mangolds with oat and tare 
silage, Oldershaw (8) found that lbs. of silage were equal to 
60 lbs. of mangolds and 7 lbs. of chaff, while in a later trial 
Oldershaw and Smith (9) found that a ration of 60 lbs. of oat 
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and tare silage fed with barley straw, kale and 4 lbs, of mix^d 
concentrates was somewhat less valuable than one of 60 lbs. of 
mangolds fed with the same quantity of barley straw and kale, 
but with double the concentrates. 

It is stated by Robertson and Pitcher (ii) that when 50 lbs. 
of oat, tare and bean silage replaced 50 lbs. of mangolds, 18 lbs, 
of chopped oat straw and 2 lbs. of concentrates, the production 
of milk was practically unaltered; while White and Roberts (17) 
found that oat and pea silage gave slightly superior results to 
mangolds where 40 lbs. of silage and 8 lbs. of mangolds were 
compared with 40 lbs. of mangolds and the lemainder of the 
rations were constant. 

Two comparisons of oat and tare silage with cut mangolds 
were made by Fishwick (3). In the first case 45 lbs. of silage, 
6 lbs. of hay and 3 lbs. of oat straw were compared with 56 lbs. of 
mangolds, 8 lbs. of hay and 9 lbs. of straw, and the rations were 
found to be of about equal value. In the second trial 45 lbs of 
silage, 8 lbs. of hay and 6 lbs of oat straw were fed against 84 lbs. 
of mangolds, 12 lbs. of ha)^, 6 lbs of straw and 2 lbs. of Egyptian 
cotton cake. Heie the mangold ration gave the higher ) ield of milk. 

ILere are also two trials conducted by Rae and Gardner (10). 
In one trial 40 lbs. of mangolds and i lb. each of beans and oats 
were replaced fiom a ration containing 70 lbs of mangolds by 
40 lbs of sainfoin silage. In the other 50 lbs. of oat, taie, bean 
and wheat silage were compared with 23 1 lbs. of the same silage 
and 56 lbs of mangolds. The silage and mangolds gave very 
similai results in both trials. 

From the trials summarised here it is not possible to fix any 
definite value for silage in terms of roots. It w^ould appear, how- 
ever, that the ordinary level of production of a herd of dairy cows 
can be maintained with either silage or roots as the succulent feed. 

Experimental Outline — The feeding trial reported heie was a 
comparison of Picton swede with a silage composed of oats, peas, 
beans and vetclies. The swedes had been lifted and pitted while 
the silage was made in a Hoard silo. Eight cow^s weie used in 
the trial. Information concerning them has been tabulated and, 
\vhere requuecl, the data given have been calculated to the day on 
wnich the trial started, 18th P'ebruary 1925. The two cows Nos. 
49 and 56 were pure-bied British Friesians, while the others were 
pure bred Ayrshires. All of the animals were open when the 
trial started 

TABLE III. 

Animals Used, 


Cow — No. 



24 

40 

47 

1 

48 

49 

56 

Age — Years 



8 

3 

3 

3 

3 

3 

Fresh — Days 



19 

94 

23 

24 

ISO 

IS 

Previous Lactations 



5 

I I 

j 


! 

I 



The trial consisted of three periods of 20 days, and each period 
was divided into two sub-periods of 10 days. Silage was fed in 
periods I, aftd III, and swedes in period II. The allowance of 
swedes was 40 lbs. per cow per day, and an effort was made to 
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feed 24 lbs. of silage per head daily, but, as will be seen later, 
there was diflficulty in getting some of the cows to consume this 
amount towards the end of the trial. As a consequence the silage 
was sprinkled with treacle water during the second half of the last 
period to improve its palatability. 

In addition to the silage or roots, each cow had an allowance 
of 7 lbs. of mixed hay and 12 lbs. of oat straw daily until the 
last half of the third period, when, no straw being available, the 
daily allowance of hay was increased to 18 lbs. per cow. 

The concentrate mixture consisted of three parts bean meal, 
three parts crushed oats, one and a half parts decorticated cotton 
cake, one part distillers* dried grains and one part wheat bran by 
weight, and was fed according to the production of the animals. 

The amounts of hay and straw fed were controlled by occasional 
weighings, while the concentrates, silage and roots were weighed 
for each feed. The silage refused was weighed back daily. The 
milk was weighed and sampled at each milking, and composite 
samples were tested for butter fat at the end of each ten day 
period. One sample of the roots and two of the silage w^ere also 
taken for analyses. 

Results. -—When the total yield of milk and butter fat obtained 
during the root feeding period is compared with the a\erage yield 
for the two periods during which silage w^as fed, it is found that 
the roots induced a somewhat higher milk.pioduction than did the 
silage. This increase is not exceptionally large, but it is perhaps 
significant, as every cow gave a higher yield when fed roots than 
when on the silage ration. There was an average increase of 
7 per cent, in milk and 3 per cent, in fat yield, with a consequent 
decrease of 3 per cent, in fat content when the co\\s were fed roots. 

During the first period the cows consumed the silage fairly well, 
the average consumption being 23 lbs. per head daily. In the 
final period the average daily consumption was only 20 lbs., but 
this decline in consumption was mainly due to the two cows Nos. 
7 and 40 consuming on the average only 13 to 14 lbs. each daily. 
It might be considered that this refusal of the two cows to clean 
up their silage would alter the final results of the trial, but if 
these two animals be eliminated, it is found that the others still 
show an average increase of 6 per cent, in milk yield while on 
roots as compared with silage. 

TABLE IV. 


Summary of Milk Production, 


Peiiod No. 

Succulent 

Milk 

Fat 

Fat 

Roughage. 

Yield. 

Yield. 

Content. 



lbs. 

lbs. 

. Per cent. 

I 

Silage 

4014 

146-74 

3-66 

Ill 

Silage 1 

325* 

117-83 

3 62 

Aveiage .. 

Silage 

3633 

132-29 

3*64 

IL 

Roots 

3886 

136-84 

3-52 

Increase over Silage — 

Per cent. . 

7 

3 

i 

-3 
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TABLE V. 

Nummary of Silage Consumption, 



Silage Consumed. I 

Cow No. 





Period I. 

Period III. 

Total. 


lbs. 

lbs. 

lbs. 

7 

471 

270 


22 

471 

422 

893 

24 

475 

414 

889 

40 

474 

296 

770 

47 

475 

417 

892 

48 

477 

418 

895 

49 ... 

480 

468 

1 948 

56 

469 

424 

893 

Total 

3792 

3129 

6921 

Average per head per day ... 

23 

20 

22 


TABLE VI. 

Summary of Total Feed Consumption, 


Period No. 

Succulent 

Roughage. 

' Hciy. 

Stiaw. 

Concen- 
' tiates. 

Silage. 

Roots. 


• 

' lbs 

lbs. 

lbs. 

lbs. 

lbs 

I. 

Silage 

1 1120 

1920 

1892 

3792 

... 

Ill 

Silage 

' 2088 i 

1 756 

1844 

3129 

... 

Aveiage 

Silage 

1 1604 

1338 

1868 

3461 

... 

11 

Roots 

1130 

1920 

1899 

... 

6400 


Jf the feeds other than the succulent roughages be considered, 
it will be found that during the root period the cow*? obtained 
slightly more concentrates than during the silage periods, but yet 
not enough to cause any appreciable influence on the milk yield. 
During the final silage period, as already mentioned, the cows had 
more hay and less straw than during the root period, and this 
would be an advantage to the silage. 

TABLE VII. 


Analyses of Silage ajid Roots, 
(Analyses furnished by the Chcmistiy Department.) 



Silage. 

Picton 

Swede. 

Sample I. Sample II. 

Moisture 

Dry Matter 

Crude Protein 

SoluWe Carbohydrates 

Crude Fibre 

Crade Fat 

Alb 

Per cent. Per cent. 

77-57 78-00 

22-43 22-00 

2-84 3-07 

9-15 8.56 

8-00 7-74 

0- 58 0-58 

1- 86 2-os 

Per cent. 
90-17 

9-83 

0-74 

7-73 

0-69 

0-10 

0-S7 
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The silage contained on the average 7778 per cent, of moisture 
and 22*22 per cent, of dry matter as compared with 983 per cent, 
of dry matter in the roots. If the silage and roots be compared 
on the dry matter basis, it will be found that the silage is relatively 
high in crude fibre and crude protein, and relatively low in soluble 
carbohydrates. As a silage it is somewhat low in dry matter. 

The lack of palatability of this silage was probably due to its 
content of moisture and crude protein. A good protein content 
is desirable in a silage when there is a relatively high content of 
soluble carbohydrates present. The soluble carbohydrates are 
converted into lactic and other organic acids and have a pre- 
servative effect, hold putrefactive changes in check and impart to 
the silage a flavour and aroma pleasing to the animals. Maize is 
the crop that produces the most palatable silage, and Henry and 
Morrison (6) state that on the average mai/e silage contains 26*3 
per cent, of dry matter, 15 4 per cent, of soluble carbohydrates and 
only 2*1 per cent of crude protein The silage used in the present 
trial contained relatively 40 per cent, more protein and 43 percent, 
less soluble carbohydrates than does maize silage In other words, 
while maize silage contains 7 3 lbs of soluble carbohydrate‘s for 
each lb. of crude protein, the silage used in this trial had only 3*0 
lbs. of soluble carbohydrates per lb of crude protein. It had not 
enough carbohydiates to control the nature of the fermentative 
processes. 

Results obtained by Wiight and Shaw (18) also indicate the 
danger of excessive putrefactive changes when there i-» a large 
amount of protein present and a relatively low amount of soluble 
carbohydrates. 

TABLE VIII. 


Influence of Silage Composition on Protein Lessees. 
(Wright and Shaw (i8) ) 




On Dr\ Mattel Basis. | 

biWcie 

D.) 

M.attei 

Crude 

Piotcin 

Iriie 

Piotein 

S iluable 
Carbo 
hydrates 

Ratio ot 
( uuU 
Piotci 1 
to Sol 

Loss of 
Irue 
Piotcin 






Carboh *> 



In 

In 

Out. 

In Out 

In 

In 



Per cent 

Percent 

Percent 

Pei cent Percent 

Percent 

1 I 

Pei cent. 

Sudan Grass 
Sudan Glass & 

30*3 

6 0 

0 4 

’ 5*3 4*5 

1 

53*0 

88 

1 

^5 

Soybeans ... 

303 

II 0 

3 

Q-O 7-1 

40-3 

1 4-5 

21 

Soybeans 

36-3 

i 6-7 

17-6 

J2*7 198: 

44.9 

27 

23 


As will be seen from these figures, the crude protein content of 
the silage did not alter much from the time it went into the silo 
until it came out, no matter what the original protein content miglit 
be. It will be noticed, however, that the true protein suffered an 
appreciable loss during storage. The greater was the original content 
of crude and true protein and the narrower the ratio of the crude 
protein to the soluble carbohydrates, the greater was the loss of 
true protein in the silo. This loss was due to putrefaction or the 
breaking up of true protein into compounds which still showed up 
in the crude protein. 
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In the trial reported here the protein content of the silage was 
not high, but it was high relatively when the content of soluble 
carbohydrates is considered. The moisture content was also high, 
and a reduction in it with an increase in the soluble carbohydrates 
would have resulted in a silage of better keeping quality and 
improved palatability. Another factor that has to be considered is 
the existence of hollow stems in a large amount of the material in 
the mixture. With a hollow-stemmed crop it is not possible, even 
with good packing, to exclude all the air from the silage, and the 
inclusion of this promotes the growth of moulds. 

The yields of milk per lOO lbs. of roots or silage and per lOO 
lbs. of dry matter fed have been calculated. The ration con- 
taining roots gave the most milk and butter fat per loo lbs. of 
dry matter consumed, though, as would be expected, there was 
more milk per lOO lbs. of silage than per lOO lbs. of roots. 
From the table it will be seen that where a 20 ton crop of swedes 
can be obtained at least ii| tons of silage per acre must be fed out 
of the silo before the same yield of milk can be produced. When 
a 30 ton root crop, not an exceptional yield, is obtained the 
required yield of silage would be over 17 tons per acre. It can be 
seen, therefore, that though silage may leplace roots where these 
can not be grown successfully, there is little danger of silage taking 
the place of roots where these can be grown satisfactorily if the 
yield of marketable product per acre is to be maintained. Some 
equivalent values per ton h ive also been worked out for silage and 
roots 

TABLE IX. 


Equivalent Values of Swedes and l^ilage. 



Swedes. 

Silage 

Milk per 100 lbs. Dry Mattel in Ration 

79 lbs. 

74 li 5 i> 

Fat per 100 lbs. Dry Mattel in Ration 

2'79 lbs. 

2-68 lbs. 

Milk per 100 lbs. Succulent Feed 

61 lbs 

J05 lbs. 

Equivalent Weights . . . 

I ton. 

I rwts. 


I ion 14 c 

1 ton 

Equivalent Yields per Acie 

20 tons 

1 1 Ions 10 rwts. 


25 tons. 

14 tons 8 cwts. 


30 tons. 

17 tons 5 cwts. 

Equivalent Pnees per Ton 

JS/- 

26/- 


20/- 

35 r 


25/- 

44/- 


Summary. — A ration of 40 lbs. of swedes induced a 7 per cent, 
greater milk yield than a ration containing on the average 22 lbs. 
of silage. The lack of palatability of the silage used was probably 
due to putrefactive changes. 
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The following aiticle is contributed by Sir Jas. Wilson, 
K.C.S K : — In a statement recently issued by the Board of Agricul- 

Farm Waffaa in for farm labour 

Winfpr iQ9fi ft present prevalent in .Scotland, they have, in 
calculating the cash value of the allowances 
given in addition to the cash wage, adopted lor the vvhede country 
the following values: — meal, 20s. per cwt; milk, is. per gallon; 
potatoes, per ton ; house, £6 per annum ; coal, 35^. per ton ; 
board and lodging for single men, 14^. per week ; bothy accom- 
modation, with attendance, fy per annum, without attendance, 
£6 per annum. These rates are the s-ame as those adopted in 
the similar statement for Whitsunday 1925, except that potatoes 
are now valued at £$ per ton instead of £4. .In the statement 
for Martinmas 1924, potritoes were valued at £y per ton, milk at 
IS. 6d. per gallon, and board and lodging for single men at 12^* 
a week. These changes, taken by themselves, would lead to a 
slight fall as compared with the valuation placed on the allowances 
of married men last summer, and to a considerable fall as compared 
with the valuation of winter 1924-5, without any change in the 
quantity of the allowances actually given. 

As regards married men, the aritlumetical averages of the 
statistics given by the Board (after omitting those which are not 
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strictly comparable), work out as follows for all the counties of 
Scotland put together : — 


Average Weekly Earnings of Married Men. 



In Wintfr 1924 5. 

In Summer 1925. 

In Winter 1925-6. 


Cash. 

Allow- 

ances. 

Total, 

Cash. 

Allow 

ances. 

Total, 

Cash. 

Allow- 

ances. 

Total. 

Ploughmen . 
Cattlemen . 
Shepherds . 

1 

r. d. 

29 6 

30 3 i 
29 2 

s. d. 

9 10 

9 10 ' 
10 s 1 

s. d. 

39 4 

40 1 
39 10 

s. d. 

29 11 

30 0 
30 0 

s. d. 

8 S 

9 » 

9 S 

1 

s. d. 

38 4 

39 I 
39 5 

s. d. 

30 3 

31 5 
30 8 

s d. 

8 I 

8 5 

9 0 

s. d. 

38 4 

39 JO 
39 8 


According to these figures there has been in the last twelve 
months a small rise in the cash wages of all three classes, and a 
fall (accounted for above) in the cash values of the allowances, 
making the present estimate of the cash value of the total earnings 
slightly less than it was a year ago. The earnings of married cattle- 
men and shepherds are returned as somewhat higher than those of 
married ploughmen, but the ploughmen are so much more numerous 
that special attention may be directed to their case. 

Married Ploughmen. — In most counties of Scotland tlie manied 
ploughmen aie engaged for a year from Whitsunday, and there no 
general change took place at last Martinmas in their cash wages. 
But in the central industrial area they are usually engaged either 
for a year or for six months every Martinmas, so that last 
November they had to make new bargains with their employers. 
After comparison of the information given by the Board’s agricul- 
tural reporters with the information contained m the Scottish Farm 
Servant and other papeis, I estimate as follows the average weekly 
eainings of married ploughmen in this area . — 


Average Weekly Earnings of Ordinary Married Ploughmen {excluding 

Gi’ieves and Foremen). 



In WiviFR 1974 s; 

In Summfr 

19*5 

In Winter 1925 6 I 

ARF\ 













Cash 

Allow 

1 oral 

Cash 

Allow 

loial 

Cash 

Allow 

Tol a). 



a’jct'- 



apocMt 



ances 



S 

f. 

f 

S. 

X. 

r 


s. 

s 

Stirling 

40 

4 

44 

40 

3 

43 

40 

3 

43 

Dumbarton ( Lower 










C'lvde Valley) . 

S 9 

5 

44 

40 

4 

44 

40 

4 

44 

I,»anark ( do. ) 

39 

5 

44 

40 

4 

44 

40 

4 

44 

Renfrew ( do. ) 

39 

$ 

44 

40 

4 

44 

38 

4 

42 

Ayr (Noilh) 

38 

$ 

43 

38 

5 

43 

37 

4 

41 

>ife(S W.) 

40 

9 

42 

40 

1 

4 * 

40 

I 

41 

Kife(N. E.) 

30 

H 

44 

30 

12 

42 

30 

11 

41 

Forfar (S. W.) 

28 

H 

42 

3 * 

II 

42 

32 

10 

42 

Perth (S E.) 

29 

H 

43 

29 

11 

40 

29 

10 

39 

Perth (Central) 

27 


40 

26 

11 

37 

27 

10 

37 


s. d. 

s. d. 

s, d. 

s. d. 

s. d 

s. d. 

s. d. 

s. d. 

d. 

Average 

34 >i 

$ I 

43 0 

35 5 

6 7 

42 0 

35 4 

6 I 

41 S 
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As indicated by these figures and by the reports on the hiring- 
markets, very little change has taken place during the last twelve 
months in the average cash rates paid to married ploughmen in 
these areas, the arithmetical average being 35^. 4^. a week now, 
compared with 34^*. iid, a year ago. The fall in the average 
estimated cash value of the allowances from Ss. id, to 6s, id, per 
week has been accounted for above. 

Putting the two together, the arithmetical cash value of the 
total earnings comes to 41.^. $d, now, compared with 43.?. a year 
ago. The pre-war earnings of married ploughmen in this industrial 
area were about 24s, a week, so that the rise in the cash value o-f 
their total earnings compared with pre-war is now about 73 per 
cent, compared with 79 per cent, a year ago. According to the 
Labour Gazette, on 1st February last the rise in the cost of living 
of an ordinary working man’s family is now 73 per cent above 
what it was in Jul}' 1914, as compared with a rise of 79 per cent, 
on the same date last year. It seems, therefore, that the average 
married ploughman in this area can still afford to maintain his 
family at about the same standard of comfort as he could afford 
a year ago or immediately before the outbreak of war. 

Siugle Ploughmen, — Except in the south-eastern counties, single 
men are generally engaged for six months at a time, and most of 
them had to make a new bargain last Martinmas. According to 
the Board’s reporters tiie arithmetical average of their cash wages 
now comes to 23.9. \od. a week, compared to 24s. lid, last summer, 
and to 23.9. Sd. a year ago. As compared with last summer, a slight 
increase is reported in Aberdeen, Forfar and Perth, but a con- 
siderable decrease in the Lower Clyde Valley, possibly owing to 
the depression in shipbuilding and allied trades. At many of 
the hiring-markets hiring was slow, owing to the forwaid state 
of work on the farms at that time. Including the cash values 
placed on the allowances, the arithmetical average of the total 
earnings of single ploughmen now comes to 33^*. lorf., as com- 
pared with 349. 8^. last summer and 32^. lod. a year ago (when 
the cost of board and lodging was valued at only 12s, 6d.), but it 
varies from over 405. a week in Forfar and Central Perth to 
less than 30J. in Wigtown, Dumfries, the West Highlands and 
Sutherland. 

Agreements, — It was agreed between the National Farmers’ 
Union and the Farm Servants’ Union that no change should be 
made at last Martinmas in the current level of wages in the 
Glasgow area and in West Fife. No important change has been 
made as regards the hours of work on farms, which remain much 
as I stated in the October issue of this Journal. In the Glasgow 
area, however, by agreement between the two Unions, an important 
experiment was made in the method of conducting the hiring- 
fairs which may have a far-reaching effect. Hitherto these fairs 
have generally been held in the open, crowded street, in all sorts 
of weather, within easy reach of the public-houses, so that it was 
difficult for farmers and men to meet and discuss the terms of a 
possible engagement quietly and comfortably. At last Martinmas 
joint arrangements were made to secure a suitable hall, where they 
could meet under cover, and registers were opened in w'hich farmers 
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who had vacancies to fill and workers who desired employment 
could enter their requirements and so be brought together to 
arrange their individual bargains. The experiment was fairly 
successful as a beginning, and is being followed up by similar 
arrangements in East Lothian and elsewhere. 

Long Engagements — In Scotland practically all the workers on 
farms, both men and women, except the merely temporary hands, 
are engaged for a period of a year or six months, and their engage- 
ments are renewed at every Whitsunday or Martinmas. In the 
November issue of the Scottish Fatm Sej^ant, Mr. Duncan, the 
able Secretary of the Farm Servants’ Union, has again expressed 
the opinion that these long-term engagements should be abolished, 
and that workers should be able to leave and liable to be dis- 
charged on a week or a month’s notice. I do not agree with this 
view, nor do I see why shorter engagements should result in 
greater stability of employment. The) would no doubt strengthen 
the two Unions as against each other, and make it easier to 
organise a stiike or a lock-out; but the change would greatly 
lessen the security of the farm worker, and especiall)^ of the mairied 
man. At present, w^hen he has made his bargain for six months 
or for a year, he knows that, so long as he fulfils the terms of his 
contract he will have, until the end of the period, a house for 
himself and his family, constant employment whate\ei be the state 
of the weather, a fused cash wage and allowances in potatoes, 
meal, milk, etc, which will enable him to pio\ide his famil> w'llh 
wholesome food. If he w^eie to become liable to dismissal on a 
week or a month’s notice, he might at any time find himsell house- 
less and without employment, and might be discharged oi have 
his wages cut down in slack seasons, to be re-employed or have his 
wages temporarily raised in busy sea-^ons, as happens to mai«y 
farm workers in England. lie would be freer to change his 
employment when it suited him, but his employer would have 
similar fieedom to get rid of him if he thought it advantageous to 
do so lie would be freer to obey the orders of his Irades Un.on, 
but he might find that a harder task-master than his faimei- 
employer, as it might at an)'^ time by orcleiing a strike require him 
to sacrifice the interests ot his family to those of his cla^s-mates, 
much against his own wdll and his own opinion <is to vxlrat was 
just and light From the farmer’s point of view, too, the long-term 
engagement has this advantage, that he knows what his staff will 
be for a considerable period, and cian malvo his arrangements 
accordingly without being subject to any sudden change, except 
at term time. There aie similar advantages in the long-term 
engagement of single men and women workets, though they are 
not so great as in the case of the married man, who has the 
comfort and security of a wife and family to think of, I ventuiey 
therefoic, to advise the faim workers of Scotland to adhere to the 
present custom oflong-teim engagements, and wheicvei the) can, 
to bargain for allowances of meal, milk and potatoes as part of 
their remuneration. It is to be hoped that Parliament wdll soon 
pass a measure making the housing subsidy available for the repair 
and improvement of existing cottages, and so help to remove a 
real grievance of farm wwkers in many parts of the countiy. 
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Conditions in England and Wales.— The Ministry of Agri- 
culture and Fisheries has recently published a report for the year, 
ending 30lh September, 1925, of proceedings under the Agricultural 
Wages (Regulation) Act, 1924, which lenders it possible to make 
a rough comparison between the conditions affecting farm workers 
in England and Wales and those prevalent in Scotland. 

Ordinary Male Agricultural Labourers , — It is estimated that in 
1914 the average weekly earnings of ordinary male agricultural 
labourers, including the value of dllowances in kind, but excluding 
extra earnings at harvest, were for England and Wales about iSs. 
a week, and that by the time of the passing of the Corn Production 
Act in August, 1917, they had risen to about 25^“. The effect of 
orders made by the Wages Board established under that Act was 
that in summer 1918 the average minimum rate for England and 
Wales was about ^os. 6d,y and that it rapidly rose until in August, 
1920, it was 46.^. io\d In the following year it was reduced to 
42s. 3^/., and after the Wages Board was replaced by Voluntary 
Conciliation Committees, the average rate in the country as a 
whole fell to about 2Ss, a week in 1923. Since the piesent Act 
came into force in 1924, the rates fixed by the new Agricultural 
Wages Committees represent advances in ne-irly every area, the 
increases ranging up to Si*. 6d ^ and the averai'e of the minimum 
rates throughout the country is now about 31.?. 6d. In Norfedk, 
Suffolk and Berkshire it is only about 29.^., and with the exception 
of the Metropolitan counties the minimum rate in the South of 
England ranges about 305*. In the Midlands it is about 3U., and 
in Yorkshire and the North it is rather higher. The present 
average rate of 31^'. 6d for an ordinary agricultural worker for the 
whole of England and Wales maybe roughly compared with the 
arithmetical average of the total earnings ol single ploughmen in 
Scotland, w'hich now comes to 335- lod. according to tlie Board’s 
reporters, the higher rate in Scotland being more than justified by 
the fact that the single ploughman generally has a pair of horses 
to look after, while the ordinary English agricultural lab(jurer has 
no such charge. 

Cattlemen, Horsemen and Shepherds , — In previous reports I 
have estimated that for Scotland as a whole the average w'eel.ly 
earnings in 1914 of a married ploughman were about 22s, a w'eek. 
The Ministry of Agriculture roughly estimates that before the w'ar 
the total earnings of skilled workers such a-^ cattlemen, horsemen 
and shepherds in England and Wales w^ere equivalent to 2s, to 4s, 
per week more than those of ordinaiy workers, which w-ould make 
them from 20s, to 22s. a week. The additional earnings of stock- 
men over those of ordinary w^orkers are estimated to have been 
about 6s, a wxek in 1918, to have risen to about gs. or los. a w^eek 
in 1920, and now to average throughout England and Wales about"* 
Ss, 6d, per week, which would make their average total earnings 37.S. 
a week. This figure may be compared with the average w'eekly 
earnings of nrarried workmen for the whole of Scotland as given 
by the Board’s reporters and quoted above, namely: — for married 
ploughmen 38.?. 4^., for married cattlemen 39^. 10^, for married 
shepherds 39^*. Sd, But as in several areas in England the regular 
agricultural worker has greater opportunities of earning overtime 
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on harvest work than he generally has in Scotland, it seems that 
now there is comparatively little difference between the average 
weekly earnings of married ploughmen in England and in Scotland. 

Hou^s of Work . — While the Agricultural Wages Committees 
in Enj^land and Wales have no power to fix hours of work, there 
is naturally a tendency for the number of hours specified in the 
orders as the basis ol the weekly minimum wage to become the 
standard in the case of ordinary agricultural workers. It is 
estimated that for the country as a whole the average w^eekly hours 
for Oldinary workers are about 52 in summer and 50 in winter, or 
an average of 51 all the year round. The conditions on this point 
in Scotland have been summarised in my article published in this 
Journal for October 1925, and it is calculated that for the 
country as a whole, after allowing for short days in winter, long 
days in harvest and holidays, including the Saturday half-holiday 
wheie that is allowed, the avera^^e hours of w^ork on a farm in 
Scotland are about 50 a week, besides which the ploughman has 
to spend on the average about an hour a day, including Sundays, 
in attending to his pair «>f horses. 

It would seem as if the Agricultural Wages (Regulation) Act 
had so far resulted in improving the conditions as regaids wages 
and w^orking hours in Kngiand and Wales, and especially in those 
counties in which they were unfavourable to the farm worket, and 
that now thev are, on the average for the wdiole country, neaily as 
goo<l as those which are prevalent in Scotland as the result of 
individuil bargaining between employers and workeis, aided in 
some areas by agreements made hetw’een the local blanches of the 
National Farmers’ Union an 1 the Scottish Farm Seivants' Union, 
but wn'tlioutany statutory interference. In a great part of England 
the farm worker is liable to dismissal on a week’s notice and is not 
provided with a house on or near the farm, as is tli--' married 
farm w^orker in Scotland, but it is believed that, even where the 
workers aie on weekly engagements, in practice many of the 
regular workers are emplo\^cd continuously by the same employer 
for a period of years. 


Feeding Value 
of Milling Offals. 


Thk following article is contnbuted by Mr. D. W. Steiiart, B Sc. 
(Agnc.):-— Investigations with regard to the relative values of 
feeding stuffs for different classes of stock 
yield results which agree wonderfully well in 
most cases, but perhaps the most important 
exception to this is found in the case of wheat bran. 

Kellner’s experiments with fattening cattle indicated the 
following unit values for wheat offals compared wnth barley 
and oats •— ^ ^ 


Barley 

Oats 

Middlings 
Fine bran ... 
Coarse bran 


I *0 
I '2 
I *0 

i-S 

1-7 


Arrtisby obtained somewhat similar results with wheat bran; 
Ready 1*5 lbs. of bran would be required to constitute a fodder 
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unit. According to the experiments of Brunnich and Rawson 
(1921) in Australia, with wethers in this case, about 1*05 lbs. of 
shorts or 1*5 lbs. of bran would form a unit. 

Most stock feeders found that the feeding value of bran was 
adversely affected by war-time conditions. This was due to the 
higher percentage of flour taken from the wheat during that 
period. In pre-war days the milling percentage would be about 
70 per cent, while in 1918 it was 80 per cent., with the result that 
it required more bran to make a fodder unit. (Cox, 1918.) 

Honcamp and Nolte (1920-2) showed that the feeding value of 
bran would vary somewhat as follows with the milling per cent. : — 
Milling per cent. Lb^. bran per unit. 

75 1-6 

83 1-7 


94 


2-05 


A comprehensive series of experiments with wheat offals on 
sheep by Woodman (1923) indicates the following unit values : — 


Grade. 

Fine middlings 
Coarse middlings 
Ordinary bran 
Broad bran 


Lbs. to I foddei urn I, 
I -O 
1*2 
1-7 
1-7 


It will be noted that broad bran showed no higher feeding 
value than ordinary bran. Thus we find that experiinentets arc 
agreed that it requires from 1*5 to 17 lbs. of bran to replace i lb. 
of barley in the rations of fattening sheep or bullocks. 

With regaid now to pigs — Fjord in Denmaik (1889-92) found 
that 1*4 lbs. of bran was not sufficient to make a unit — at least 
I 5 lbs. would have been requiied. 

In the case of milk ecus, however, quite other results have 
been obtained. In Denmark (1892-4) bran was found to be 
almost equal to a mixture of oats and baile)^ in feeding value. In 
Sweden some eight tests ''1908 12} indicated that only about 
1*2 lbs, of bian were required to constitute a fodder unit. 

In the case of woiking hoises, in Sweden (1910-2) it was found 
that when bran farmed not more than one-thiid of the grain 
ration, it was equal in feeding value to oats, i e r2 lbs per unit. 
Thus in the case of cows and horses it has been shown that only 
1*2 lbs, of bran were required to constitute a fodder unit 

Since the war (1923-4) the value f>f Swedish bran has been 
tested against ground oats in the feeding of cows, and the results 
of the experiments are reported by Professor Nils Ilansson in 
Swedish Report No. 273, which is summarised below. 

The aveiagc composition of the brans is as follows : — 



Watri 

Protein. 

Fat. 

Ca.bo- 

hydiatcs. 

Ash. 

- 

Digestihl^ 

Piotetd. 

Wheat Bran - 

^3-5 

15.0 

4-1 

53*2 

9.0 

5*2 

n-3 

Bdiley Bian - 

12-3 

10-3 

- ; 

54*9 

12*2 

1 

S -6 ' 

S -8 % 

Oat Bran 


7-6 j 

1 

3-3 1 

54-2 

20‘5 

5*9 ' 

4-6 A 
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Wheat bran has been found very suitable for cows and horses 
but less suitable for fattening pigs. For the first-named animals 
lOO lbs. of bran contains fodder units, corresponding to 1*25 lbs. 
per unit. But in some cases it will require 1*3 lbs., or exceptionally, 
in the case of drastic milling, 1*4 lbs. to i unit. Wheat bran has a 
somewhat lower milk-producing value than ground oats, but as it 
has a favourable effect on the fat percentage the total yield of 
butter fat is practically the same. 

In the case of fattening pigs at least 1*5 lbs. of wheat bran are 
lequired to 1 unit, and it has an unfavourable influence on the 
firmness of the flesh and on the carcase weight. These remarks 
apply equally to rye bran. Barley bran is a suitable food for pigs ; 
the effect on the flesh is favourable, but the carcase weight shows 
a slight adverse effect. To i unit i*2 lbs. are required. In some 
samples the fibre is higher than that shown. When the fibre 
reaches 20 per cent, then 1*4 lbs. are required per unit. 

Oat bran, a bye-product from oatmeal production, is a bulky 
food most suitable for work horses and cattle, but it should be 
limited to 25 or 30 per cent of the concentrates mixtme. It is 
less suitable for swine. Of this lOO lbs. cojitains 54 or 51; units; 
or rS Ihs. ])Lr unit To make it more suitable for pigs it c.in be 
mixed with rice meal A mixture of 60 per cent, oat bia?) and 
40 per cent, rice meal when tesUd required 1*5 lbs. to i unit 

Brans being relatively bulky foods the quantity fed should be 
limited. They should never form more than 30 or 40 per cent of 
the meal mixture, and in the case of fattening pigs the limit would 
be still lower 

N,B — The higher feeding value of bran (1*2 to i 4 l!>s. per 
unit) would apjdy to cows, horses and probably sow^s , the 
lower one (1*5 to 17 lbs. per unit) to fattening pig*., sheep, 
l)ullocks and probably poultry 


TllL following article is contributed by Messrs. A. C M'C'andlish, 
MSA, and A. M‘Vicar, B Sc. • — 

Home and Foreign 

Beans for Milk Pro- *' own 

duction. beans tor the j)r(>duction of the meal, though 

the majoiity must purchase it. Not all of the 
b.-an meal distributed is from home-growm beans, as theie aie on 
the innket m^iiiy types of foreign beans w'hich are used in the 
mannfacUiie of l)ean meal for feeding purposes. Iheie is little 
information avail, ible regarding their relative feeding values, and 
the prices asked for the different varieties of foreign beans do not 
bear any definite relationship to the market price of home beans. 
In view of these facts two series of trials have been conducted to 
determine the relative values of some of the foreign beans as 
compatecl with the home beans. 

Beans Used.— In 1924 China beans w^ere compared with the 
home bean, while in 19-5 l^he white Rangoon or white Burma bean 
was used The home beans in each case were of good quality, as 
were the Rangoon beans, but the China beans contained a con- 
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siderable amount of peas and vetches. The meals obtained from 
both the China and Rangoon beans were dusty. The red Rangoon 
bean is at times poisonous owing to the presence of prussic acid,* 
but the white Rangoon beans used were found by the Chemistry 
Department to contain only *011 per cent, of prussic acid — an 
amount too small to be of any significance. 

The meals showed no marked differences, in composition, wdth 
the exception that the meal from the white Rangoon beans tended 
to be higher in soluble carbohydrates and lower in other nutrients 
than the other meals. 

TABLE I. 

Composition of Bean Meals. 

(AiKilysus fiunished by Chemist! y Department.) 


Year - 

1924. 

192 


Bean - - - - 

> ' Home. 

China. 

Home. 

Rangoon. 


per cent. 

per ( ent. 

per cent. 

])ei cent. 

Moi.sluie 

13-65 

13-16 

13*25 

12*35 

Ciiule Piotem 

23-93 

25*07 

25*29 

21*27 

Soluble Caibohydiates 

52*20 

49-78 

50*59 

57 - 3 '^ 

Cl tide l-ibie 

5-66 

7*10 

5'79 

4-13 

Crude Fat - 

1*^.3 

^•33 

1 J -55 

1*12 

Adi .... 

3*23 

3-56 

1 3*53 

I'll 


Outline of the Trials. -The trials in both 1924 and 1925 were 
conducted at Holmes j'ann, Kilmarnock, and Claunch, Sf>rbie. At 
Holmes Farm each trial consisted of three experimental periods 
ot twenty days each with transition perifxls of ten da\ s each 
preceding them, while the trials at Claunch were of the same 
duration witli the exception that the transition periods were only 
of five da) s each. 

In each trial there were two lots of cows. At Claunch there 
were alwa)’.s five grade ,\)'i shires per lot. At Holmes Farm there 
W( re five pure-bied .\)r^hiresin each lot in 192^, while in 1925 
there wore throe pure-hred A)n*shircs and two puie-bred Friesians 
in one lot and one less Friesian in the other. 

Tile feeding was conducted by the double revci^al method, 
I'he milk of eacli cow was weighed and sampled and the composite 
samples were tested for butter fal by the Gerber method. 

The Rations Fed.— The daily roughage ration at Holmes Farm 
in 1024 consi.sted of 28 pounds of swedes, 12 pounds (>f silage, 
eiglit pounds of ryegra.ss and clover hay and 14 pounds of oat 
straw, while in 1925 the same allowance of hay ^and .straw was 
given along with 20 pounds of swedes and 15 pounds of silage. 
'J'he silage was composed of oats, peas, beans and vetches. At 
Claunch the roughage ration in each trial was 60 pounds of swedes, 
8 pounds of mixed lea ha)^ and 6 pounds of oat straw daily. 

The concentrate mixture was fed in accordance with the 
production of the animal.s. At Holmes Farm the mixture used 
throughout was four parts bean meal, three parts ground oats, one 
part distillers’ dried grains, one part wheat bran and two parts 
cottonseed meal. The mixture used at Claunch was the same 
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with the exception that linseed cake replaced the cottonseed meal. 
In all trials the meal from home-grown beans was used in the 
check periods and the meal from foreign beans in the others. 

The Results. — The roughage ration within each trial was kept 
uniform. There were slight variations in concentrate consumption 
from time to time, but in no trial did the average variation from 
period to period exceed one per cent. Consequently the only 
changes of note that occurred in the feeding were those brought 
about by replacing the home bean meal with meal from another 
source. 

TABLE II. 


Average Daily Production per Coiv. 



Home Beans. 

Foieign Beans. 

1 

Increase. 


Milk. 

Fat. 

Milk. 

Fat. 

Milk. 

Fat. 

China Bcan^^ 1924 — 

lbs. 

lbs. 

lbs. 

lbs. 


7 

Holmes Farm - 

? 9-9 

1*09 

29*4 

Ill 

-2 

I 

Claunch - 

327 

1*13 

32*3 

1*12 

-I 

-I 

Average 

31*3 

1.11 

30*8 

III 

-I 

0 

Rangion Bcans^ 1925 — 







Holmes Faim - 

25-4 

0-87 

25-7 

0 89 

X 

2 

Claunch - 

28-3 

0*99 

1 28-9 

l-OI 

2 ! 

3 

Avciage 

26-9 

0-93 

1 27-3 

095 

2 j 

2 


All of the bean meals were quite palatable. There were no 
marked changes in production biought about by the vaiious meals, 
and the similarity in feeding value of the meals is emphasi^'cd by 
the fact that the slight changes which did occur were ru t uniform 
from lot to lot in any one trial. 

On the whole, therefore, it may be said that the meals from the 
China and white Rangoon beans are of the same value for the 
feeding of dairy cows as the meal from home-grown beans. 
Consequently the one obtainable at the lowest price per ton should 
be used. 


The Story of the VVomeds hisiiUite Moveuteiit^ b}^ J. \V. 
Robertson Scott (The Village Pres.s, Idbury, Kingham, Oxon., 
Reviews price C>5, 6d,) — It is now more than 

ten years since the first women's institute 
was formed in England, and nearly nine since the first Scottish 
institute was foimed. Mr. Robertson Scott has done a valuable 
piece of work in recording the early history of the move- 
ment,^ and his book deserves a wide circulation. Personal 
acquaintance with many of the leading figures and access to 
records have given him material for a full and lively account of the 
various stages through which the institutes have passed on their 
way to their present status in the countryside of Great Britain. 
Naturally England receives most of the space, two chapters being 
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devoted to Wales and two to Scotland. But Scotsmen are 
mentioned early in the story. Sir Robert Greig, who, before his 
appointment to the Board of Agriculture for Scotland, acted as an 
Inspector of Agricultural Education under the English Board of 
Education, wrote for that Department a report (issued in November 
1912) on Agricultural Education in several Continental countries, 
in which he strongly urged the formation in Gieat Britain, after 
the example of Canada, Belgium and Poland, of women’s institutes, 
the case for which has seldom been more effectively stated.” 
Next year he arranged for the translation by Miss Nora Hunter of 
Monsieur Paul de Vuyst’s book, Women’s Place in Rural 
Economy,” to which Sir Robert Wright contributed a preface. 

Women’s institutes had existed in Canada since 1897, and it 
was a Canadian, Mrs. Watt, who, at a meeting in London on nth 
P'ebruary 1915, gave the first impulse towards their formation in 
England. Mr. Nugent Harris, who was the General Secretary of 
the Agricultural Organisation Society, took up the scheme with 
enthusiasm, and it was carried on as one of that Society’s activities 
until October 1917, when the work was transferred to the Women’s 
Branch of the Food Production Department of the l^oard of 
Agriculture and I'isheries. There were at that time 137 institutes 
in pjigland and Wales. In May 1919 another change took place, 
the institutes being set free fiom official control, except that which 
is made necessary by the receipt from the Development P'und of 
an annual grant, which, diminishing year by year, will shortly 
disappear. 

Mr. Scott’s account of tlicse transactions does not eir on the 
side of reset ve. He is exceedingly frank in his clisclosuic of the 
rumpuse.s ” (as he calls them) tliat marked the peiiod when Mr. 
Harris was pushing the institutes against the wishes of most eff 
the governors of the Agricultural Organisation Society ; of the 
“ vain wooing ” of the institutes by the Village Clubs Association ; 
and of the differences in policy and outlook showm various 
early leaders of the movement. He is eminently successful in 
recalling to us that mood of exaspeiated enthusiasm and elastic 
finance in which so many .schemes wxrc carried on towards the end 
of the w^ar. I^ut he is equally appreciative of the sound guidance 
under which the movement w’as at once expanded and consolidated, 
until in September 1925 there w^ere in Phigland and Wales 3383 
institutes, with a membership of o\er 200,000 

.Scotti*^!! readers will turn with interest to the concluding 
chapters dealing w’ith their own country. The early work of Mrs. 
Blair and Mrs. Gooch, the Conference of 27th June 1917, and the 
formation of the first in.slitute at Longniddry, are, all chronicled. 
F'or five years the w^ork of development was carried on by the 
Board of Agriculture for Scotland, Miss Campbell being chiet 
organiser, and wffien this arrangement came to an end in October 
1922 there w^ere about 230 institutes in Scotland. Here also, as 
in England, Mr. Scott treads on somewhat difficult ground. But 
as he says, ‘‘ Who could take seriously a Scotti.sh movement in 
which the national talent for discussion was not exercised ? ” 
We may, how^ever, remark that he hardly does justice to the 
value of Miss Campbell’s work in organising the movement 
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in its early stages and setting it on the right lines for further 
development. 

Since October 1922 the number of institutes in Scotland has 
been doubled. In October 1925 there were 460, with a membership 
of 27,500, giving an average of 60 members to each institute. In 
England and Wales the number of institutes at the same date was 
3380, with a membership of 205,000.^ This gives the same 
average number per institute as in Scotland. Further, the number 
of institutes in each country in proportion to population was 
almost the ‘^ame.- 

The Scottish institutes differ fiom the English in name — the 
handy term “ Rural not being used in England — and in organisa- 
tion. The English scheme is built on the county as a unit, while 
Scotland is for institute purposes divided into five ‘*Aicas.'’ 
Here again Mr. Scott deals with matters of controversy into 
\\hich we need not enter Since October 1922 the Scottish 
institutes have been in receipt of an annual grant of ;C’3000 from 
the ‘'Corn Production Acts (Repeal) Act money,’' and their 
financial affairs ha\e therefote b'^en undei the supeivision of the 
Board ()f Agiicultuic for Scotland. This grant will, under the 
existing scheme, cease in October 1927, and the institutes will 
enter into lull self-government and self-support 

Mr. Scott, in a useful Apiiendix, gives statistics shenving the 
gnnvtb of the movement and the amount of assistance it has 
leceived from the State, lists of the eailiest institutes and of office- 
beareis &c. It appens that the total amount of State assistance 
to the institutes in England up to 1925 was about ;£^52,ooo, while 
in ‘-cotland it was 16,400, which is considerably moic in pro- 
portion the si/e of the movement 

Tlic pre ent volume is mainlv histoiical, as is implied in its 
title, and Mr Scr)tt ha*- another volume in piepaiaiion to be 
cntitlen “Women’s Institutes at Woik and Play,” m winch he will 
describe the vaiiecl activities of the movement 1 he last chapter 
of the “Story ’’may be looked on as a foretaste of this second 
volume It is entitled “Stories by the I’residcnt ol the hirst 
‘Rurals’” (Mis Blair) 

Mr, Scott’s book is published by himself at his village home, 
Idhuiy, Oxfordshiie ; it is piinled in t) pe of exception, d clearness, 
well bound, and enriched wdth many photographs It altogether 
a woithv memoiial of wdiat Sir Robert Greig has desciibed, so far 
as Scotland is concerned, as “the most important movement in 
social and agricultural life for a hundred years.” 

Ap^j icnItHral Progress • the Journal of the Agricultural Ednca- 
tton A^^oriat/on — From small beginnings — a membership of seven 
—in 1894, when its first meeting was held, the Agricultural Educa- 
tion Association has grown to be a strong representative and 
influential body of 400 members engaged in teaching and research 

^ This niimbei is calcnUtecl on affiliation fees 

^ In Enjfland and Wales there was one institute per 11,200 peisons, and in 
Scotland one per 10,600; in England .and Wales there was one rneinhci per 
185 persons, and in bcoilancl one pei 178 In this connection we may lemark 
that the statement attubuted to Mis. Moigan on page 21 1 is unintelligible, 
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in agriculture. It is in its own development a measure of public 
and State interest in agricultural education and research in Britain, 
and indeed may claim no small share of credit for the growth of 
that interest. 

The tale of the rise and progress of the Association is brightly 
and happily related by Sir Thomas Middleton in the current issue 
of Agrimitural Progress, this being the third annual number of the 
journal of the Association. 

Like its predecessors, Volume III. is a production highly credit- 
able to the Association alike in the range of its subjects, in the 
thoroughly capable, scientific and yet pf>pular treatment of these, 
and in b<ith the literary quality and the outward form of the 
journal. 

Ikief references to some of the articles will indicate the variety 
and interest of the contents. 

The place of honour is taken by an appreciative notice of 
Professor Willicun Somerville, who latelv’ retiied from the Sibthor- 
pian C'hair of Rurfd Pxonomy in (Oxford University. The notice 
is accompanied by an excellent photogravure reproduction of a 
lifelike portrait of Ih'ofessor Scunciville by ]\Ir. G. Hall Neale. 

In de.iling with cx[)eriincntal error in agricultural experiment.*:, 
Mr. A. B. Bruce ends on the sane note that developments of 
statistical theory must be limited by practical considerations. 

Dr. Ruston contrasts the measures by which we estimate 
success in farming — ((/) high productivity from the community’s 
point of viev\’, rind ih') iinancial renirn to the fanner, and shows by 
example that the relation between the two is .sucli that, while a 
high gross ()ut[)Lit may not guaiantcc success, it is pra'''tically 
es'-ential to it 

A remat clear and simple description of the class of 
bodies known as colloids is given by Mr, 11. J. Page, who explains 
their importance in the soil. 

Mr. R. Boutfloiir emphasi'^es the need for careful calculation 
and adjustment of the maintenance ration of dairy cows in relation 
to the additional ration fed for milk production — a subject which 
he has made his own and which he illustrates freely and forcibly. 

The feeding of daii v cow's is also dealt wath in an account of an 
experiment conducted by Messrs. King and Duncan ; Mr. j. 
Mackintosh describes a schem?' for butter fat tests, w’hich is 
intended to make known br>th the average percentage and the 
total fat produced for each lactation period ; and Mr. H. T. 
Cran field .show^s that the variation in tlie i)erceniage of non-fatty 
solids in milk is greater than is n.‘=ually supj)osed, and that this is 
specially so during the grazing period, 

Mr. R. G. Baskett contributes a note on an experiment showing 
the beneficial results of the addition of certain minerals to the di^t 
of breeding sows and their litters in respect of numbers and vitality 
of the offspring. 

P*rom results obtained over the period 19:?!- 1925 on a large 
number of farms in Yorkshire, Dr. Ruston points out that poultry 
is the one department that has uniformly yielded a profit, and 
pleads for an extension of poultry-keeping to supply a bigger 
proportion of the home demand for produce. 
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Messrs. Robinson and Jones demonstrate the loss of phosphorus 
applied to grassland in a region of high rainfall and non calcareous 
soils in North Wales, where a period of eight years appears to be 
the limit of effect obtained from phosphatic manuring. 

A note is supplied by Mr. J, G. Stewart on the agricultural 
survey work recently inaugurated in England by the Research 
Institute of Agricultural Economics. The aim of the surveys is 
to collect information on the economics of farm management, 
taking account of markets, prices, transport, organisation of labour 
and the general welfare of the labourer. It is expected that much 
information will also be obtained on successful methods not 
generally known, peculiar local problems, incidence of disease, and 
other matters of interest to the farming community. 

New developments in agricultural education are dealt with in 
a series of short ai tides descriptive of — 

(1) The National Institute for Research in Dairying. 

(2) The Institute of Animal Pathology at Cambridge. 

(3) The National Poultry Institute. 

(4) Additions to the School of Agriculture at Cambridge, 
to the Departments of Agriculture Leeds University and 
University College of North Wales, Bangor, ai^d to the Farm 
Institutes at Reaseheath, Cheshire, Moulton, North Hants; 
and Sparsholt, Hants 

(5) A new residential college on Danish Folks high school 
lines — at Avoncroft, near Oflfenham, in the Vale of Evesham. 

(6) Scholarships connected with agiicultuial training, in- 
cluding those provided by the Ministry of Agriculture and 
the Board of Agriculture for Scotland, the Colonial Office, 
and from the United Dames Scholarship Fund of 30,000. 

Papers read in the Agriculture Section (M) at the Southampton 
meeting of the British As'^ociation and the discussions thereon 
are summarised, and similar notices are piovided for the Conference 
of Agricultural Organisers held at Oxford in April 1925, and the 
proceedings of the Agncultiiial hducation Association at their 
meetings in Reading in July and at London in December 

The journal also contains a series of reviews of books and 
another of notices of bulletins on agricultural subjects. 

It is published by Messrs. Ernest Benn, London, and the price 
of the issue is $s. 

Publications of the International Institute of Agriculture , — 
Attention has been directed in previous issues to certain publica- 
tions of the International Institute of Agriculture, and the following 
can also be recommended to all interested in agriculture, whether 
as producers or consumers or as students of political economy. 
The International Crop Report and Agricultural Statistics is 
issued monthly, and contains full information on the world pro- 
duction, trade and prices of the principal agricultural products ; 
subscription late, los, per annum. The International Review of 
Science and Practice of Agriculture is a quarterly relating to 
progress in agricultural science and research, live stock improve- 
ment, plant diseases, &c., in various countries ; subscription rate, 
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12s, per annum. The International Review of Agriadtural 
Economics is published quarterly and deals with agricultural 
co-operation, insurance, credit, social conditions, land systems and 
other agricultural economic questions; subscription rate, Ss, per. 
annum. These three periodicals may be purchased from the 
Ministry of Agriculture and Fisheries, 10 Whitehall Place, 
London, S.W. i, at the combined subscription rate for 1926 
of^l, 5J. 

The Board of Agriculture for Scotland recently published a 
report on the first egg-laying test held by them at Seafield, Roslin, 
« » • m X Midlothian, during the period from 15th 

Egg-Laymg Test, September 1925. 

The pens of pullets were accommodated ‘=eparately in houses, 
each giving floor space of 6| square feet per bird. A separate run 
is provided for each pen, and allows 25 square yards per bird. 

The houses are built of seasoned white wood of good quality, 

inches by { inch, and the dimensions are : 8 feet long by 5 feet 
wide, 6 feet 9 inches high at the front and 5 feet 6 inches at the 
back. They are fixed on stobs 2 feet 6 inches long, diiven 18 
inches into the ground. In each house there are fitted 4 nests, 
with “ Halsair’ trap fronts, a moveable droppings board, a dry 
mash hopper, a moveable perch and an egg^box. Provision is 
made for adequate front and floor light and for thorough ventila- 
tion. A water dish is fitted into a covered box attached to the 
outside of each house. 

The ducks were accommodated in a well-ventilated house 
90 feet long, 12 feet wide, 5| feet high at the sides and 9 feet in 
the centre. The house is ptovided with soecially-designed wire 
pens, fitted with HalsalF’ duck-trap fronts — one for each bird — 
in which the ducks are kept and fed at nights with food placed in 
individual dishes, which ensures that each bird gets its proper 
ration. The duck run consists of fully 2| acres of grassland 
divided into two parts, so that a change of run can be given when 
required. The birds have easy access to a dam in a burn bordering 
the ground. 

The Board received 167 applications for entries of pens of 
pullets, and 18 applications for ducks. Out of these the pullet 
entries were reduced to 100 by ballot. These numbers were 
subsequently further reduced, after examination by the veterinary 
referees, to 67 pens of pullets and 18 pens of ducks. Eacli pen 
consisted of six birds hatched in 1924, the property of, and bred 
from stock the property of, the competitor. The pens were divided 
into six sections as follows : — 


I. 

White Leghorns 

34 pens. 

2 . 

White Wyandottes ♦.. 

9 „ 

3. 

Rhode Island Reds 

13 » 

4 - 

5. 

Non -sitters other than White Leghorns 
Sitters other than White Wyandottes and 

7 .. 

Rhode Island Reds 

4 

6 . 

Ducks 

18 „ 


Total ^ „ 
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The daily rations fed to the pullets were: — 

About oz. per bird of grain buried in the litter. 
This consisted of equal parts of finely-kibbled maize, wheat, and 
,oats during mild weather; 2 parts of finely kibbled maize to i part 
each of wheat and oats in cold weather. 

Afternoon. — About if oz. (dry weight) per bird of wet mash, 
consisting generally of 2 parts bran, 4 parts thirds, 2 parts maize 
meal, I part Sussex ground oats, i| parts fish or meat meal and 
I part ground lucerne (alfalfa) — all parts measured by weight. 
During the moulting period a sprinkling of crushed linseed was 
added. In cold weather the proportion of maize meal was 
increased, and latterly, owing to the difficulty in procuring a good 
quality of broad bran, the percentage of bran was reduced and 
that of thirds increased. 

The dry mash hoppers were opened when the wet mash was 
fed in the afternoon and closed when the grain was fed in the 
morning, the mash provided being very similar in composition to 
the wet mash. It was found that when the birds were in full lay 
the quantity of dry mash con.sumed amounted to about if oz. 
per bird. 

The duck rations were : — 

Morning — About 2 oz. grain composed of equal parts kibbled 
maize, w'hcat, and oats in mild weather, and 2 parts kibbled maize 
to I part each of wheat and oats in cold weather. 

Afternoon. — Wet mash. About 2I oz. (dry weight), consisting 
of 2 parts bran, 4 parts thirds, i] parts Sussex ground oats, 

I ;J parts maize meal, and li parts fish meal — all parts measured 
by weight. During the moulting period a sprinkling of crushed 
linseed wa.s added. 

The following table shows the number of pullets and ducks in 
the test, the number of eggs laid, the cost of food and litter, and 
the return for eggs : — 

Number of Total Cost of Co.\i of Food, Utter ^ Ntanher of Rctmnfor 
birds at Test. Food and Litter, and Grit per Bit d. FI ^gs laid. Eggs. 

Sicks? IS} ^306 3^. per week. 89,217 ;^9i3 

The system of grading eggs was as follows : — 

During the first period of the test a first-grade egg was required 
to weigh not less than one and .seven-eighth ounces ; during the 
second period one and fifteen-sixteenth ounces ; and during the 
remainder of the test not less than two ounces. The minimum 
weight for a second-grade egg at every stage of the test was a 
quarter of an ounce less than the above weights. Any eggs below 
these weights were included separately in the published records of 
the test, but were not included in the score total on which the 
awards are based. Second-grade eggs were accepted as of equal 
value to first-grade eggs, but not more than 120 were credited to 
the score of any pen ; for ducks, no egg weighing less than two 
ounces at any period of the test was credited to the score of 
any pen. 

The egg production, numerically, is regarded as highly satis- 
factory. An excessive proportion of the eggs laid during the 
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whole period of the test was, however, below the standard fixed for 
first-grade eggs. This would appear to indicate that bleeders ha\e 
paid more attention to breeding for the number of eggs than for 
their size. The total egg production of the vaiious grades was as 
follows : — 

Firs/ Grade, Second Grade. Under VFct^/i/. loiaL 

Hen Eggs ... 47 »S 47 23,646 2,084 73>277 

Duck Eggs ... 15,716 .. 224 

This represents an average number of hen eggs of 18768 per 
bird, and of duck eggs 150*34 per bird. The total weight of eggs 
laid of all grades was : — 

lien Eggs ... 9,316 lb 6 oz. 6 dr. 

Duck Eggs ... 2,485 „ 6 „ 6 „ 

an average per bird of 24 lb. for hens and 236 lb. for ducks In 
calculating the averages, allowance is made for deaths 

The following special performances may be mentioned . — 

White Leghorn, Pen No. 3, returned a scoie \aluc of 1,316 eggs 
— the highest score value in the test. The total e^g ) leld was 
1,196 first grade, 182 second-grade, and 4 under weight 

Rhode Island, Pen No 73, which had a score value of 1,269, 
laid the hugest number of first-grade eggs in the pullet classes, 
viz. 1,211 eggs. In addition it laid 58 second-giade cgi s and 2 
under eight. 

White Runner Duck, Pen No. ii, the winner in the duck 
section, laid the largest numbei of iirst-giade eggs in the test, \iz. 
1,220. Ihe total eeg yield was 1,270. 


Under section 3 of the Corn I rodnetion Acts (Repeal) 
Act, 1921, provision was made for the institution of a special fund 
1 o 1, 1 promoting agriculluial development, “ in- 

A^cultum Scnolar' (>]uciu)g the establishment of scholarships and 
smps for the Sons and lY^^intenance grants foi the sons and daughters 

cSural WOTkiJei' othei s.” 

and others rrom this fund a sum of £15,000 wms set 

apait for the purpose of these scholarships 
during the five years 1922-26 inclusue. 

The following table show's the numbers of scholarships of the 
various classes awarded up to the present: — 


1 > pes of Scholai ships. 

Nunibei of Sc holai slops awaicled. 

1922 

1923 

1924. 

1925- 

Total. 

Degree Course 

3 

4 

8 

T 

21 4 

Diploma Couise 

3 

3 

5 

8 


Certificate Couises 

6 

6 

9 

7 

28 

Short Couises of Instruction 

9 

18 

3 

8 1 

38 

Total ... 

21 

3' 
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This year scholarships of four types are again to be awarded 
as shown below. The number of scholarships to be awarded in 
each class will depend upon the number of suitable applications 
received. 

Class I. Short Course Allowances, not exceeding per 
week for the period of the course, which will enable the holders 
to attend short courses of from four to ten weeks’ duration in 
agriculture, horticulture, dairying, poultry-keeping, &c. 

Applicants should be at least i6 years of age, and must 
have been engaged for at least a year in work of an agricultural 
nature. 

Class II, Certificate Course Scholarships, each not exceed- 
ing il'so in value, which will en.ible the holders to attend 
courses of instruction in agriculture, horticulture, dairying, 
poultry^ keeping, &c. These courses as a rule require attend- 
ance at classes during one session of about 20 weeks 

Applicants should be at least 17 years of age, and must 
have been engaged for at least a year in work of an agricultural 
nature. 

Class III. Diploma Course Scholarships, each not exceed- 
ing £120 in value, or £40 per session, which will enable the 
holders to attend the couises of instruction for diplomas 
awarded by Agricultural Colleges in Scotland. These courses 
as a rule requiie attendance at classes during three sessions 
of about 20 weeks each. 

Applicants should be at least 17 years of age and must 
have gained the Intermediate Certificate of the Scottish 
Education Department or reached a similar standard of 
education, and must be prepared to sit a preliminary examina- 
tion, if lequired. 

Class IV. Degree Course Scholarships, each not cxceed- 
ing £^60 in value or .£*120 in any one year, which will be 
tenable while students attend courses of instruction for the 
degree of B Sc. (Agiiculture) of a Scottish University duiing 
three academic years 01 thereby, or for the qualification of 
M.R.C V.S. at the Edinburgh or Glasgow Veterinary Colleges, 
which extend over four se'^sions 

Applicants for scholarships in respect of the degree of 
B.Sc. (Agric.) must be in possession of the Higher Leaving 
Certificate of the Scottish Education Department or a similar 
Certificate, which qualifies them for entrance to a University, 
and to the course for which application is made. 

Applicants for scholai ships in respect of the qualification 
of M.R.C.V.S. must be in possession of the Intermediate 
Certificate of the Scottish Education Department or a similar 
Certificate, which qualifies them for entrance to the course of 
instruction. Applicants should be at least 17 years of age. 

In addition to the allowances described above, class fees will be 
paid in respect of all scholarships awarded. Travelling expenses 
may be paid either in addition to, or wholly or partly in place of, 
the allowances. 

It should be particularly noted that the sum which may be 
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Qe lioilb of Scotfamd 
CoUese of Agiioiltnro, 

HARISCHAL COLLEGE, 

ABKRDBEN. 


f inter SsssloB - Oetober to Marck 
Sunmer Session • April to Jane. 

QQftlifyins: Course! for B.Sc. (Agr.), Uni- 
versity Oipioma in Agriculture, 
Residential Course in Rural Domes- 
tic economy for Girls at Craib 
stone, &c. 

CAtBNDAB giving full particulars of Courses 
of In<»t ruction , Syllabus of Experimental 
Work, Particulars of Advisory Work 
undertaken b) the College ; and Prospectus 
of Craibstone School of Rural Domestic 
Economy, may be had on application to— 

A. A. PROSSER, Secretary, 
Crown Mansions, 

41^ Union Street, ABERDEEN. 


Cbe UcH of Scotland 
a$iicaitaral Colkge, 

GLASGOW AND KILMARNOCK. 

T he classes in Glasgow afford a 
Complete Course of Instruction 
in Agricultural Science, and qualify for 
all the higher Agricultural Examinations 
in Britain. 

Session— October till larcb. 

The Dairy School at Kilmarnock 
is open from April till October. 

Practical Instruction in Butter and 
Cheese Making is given, and Pupils are 
prepared for the N.D.D. Ezammation. 

The Poultry Department is open 
all tile year round. 

JOHN CUTHBERTSON, 

Secretary. 

6 Blythswood Square, Glasgow. 


All inquiries respecting the Advertising Bates of 

‘ClK $cotti$b 3burtial of Bdricnltiire 

must be made to the Advertisement Controller, 


FRED L SIMONS, 

3 Fpedepick Stpeet, 

'Phone- Central $066. EDINBURGH. 


2 /- & 3/6 

Of all Chemists. 




Good for CURBS, SPLINTS, CALLOUSED, or 
HARD SWELLINGS. 

YOU RUB IT IN. 

THC E 88 ENOE doe. the Rest 

, . & 3/6 

^ lot F. E. ROOKLEDGE, 

GASINQWOLD, YORKS. 




Used for 80 YEARS with Suqcess. 



)k«k mxmm 


ditinbmst) onb fast of; 

Coliep of Jigrtntltet. 



Winter S«6sioii» O«tobtrt<>]lf»dl« 

Sommer SessfoB, . . Aih 41 !• June. 

The Dey Claaaes provide a full course of instruction is Agri- 
culture, Horticulture, and Forestry, and ^alify for the 
I>egrees of B.Sc. in Agriculture and in Forestry of the 
University of Edinburgti, the College Diploma in Agri- 
cultures, and the Coll^ Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agricuhure, Forestry, 
Horticulture, and Allied Sciences in Day and Evening 
Classes; Short Courses for Farmers and Foresters; 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary — 

THOMAS BLACKBURN, IS George Square^ EDINBURGH. 

^ TEA 

AT WHOI.E8AI.E PRICES. 

We are prepared to send per parcel post, carriage paid, any of our three 
blends of the finest Teas available, to country clieats, at the undermentioned 
prices : — 

DarjMlimg f aa, 6 Ih. Parcal, 16/- 

Ceylon Tea, 6Ib. Parcel, 17/6 

China Tea, 6 tb. Parcel, 20/- 

These Teas are usually sold retail at 25% higher than prices hoit 

we are prepared to give direct users the benefit of middlemen's prcifit 

We ask for your trial order, confident that you will never require Vetter 
tea value. 

Carriage paid— Cash with Order. 


THE EDINBURGH TRADING CO., 

3 Frederlek Street. BDINBURGE 






GRANTS FOR LAND DRAINAGE. 
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awarded in each case is a maximum, and that within these limits 
assistance will be given only to such an extent as is necessary tq 
supplement private resources. 

Benefits under the Scheme are confined to : — 

(a) The sons and daughters of agricultural workmen ; 

(^) The sons and daughters of other rural workers, includ- 
ing smallholders, whose financial circumstances are com- 
parable to those of agricultural workmen ; 

(c) Persons who are themselves dona fide workers in 
agriculture, or its allied pursuits, whose financial circumstances 
are comparable to those of agricultural workmen. 

In considering applications under category {c) above regard 
will be paid to the financial circumstances of the parents or 
guardians. 

All applicants must be British subjects and resident in Scotland. 
They must intend to take up an agricultural or allied pursuit after 
receiving the training covered by the award. 

Applications for scholarships should be made on the prescribed 
forms, which will be supplied by the Board on request, and which 
should be forwarded to the Clerk to the Education Authority for 
the area in which the applicant resides not later than 30th April 
1926. Applications submitted after this date cannot be considered. 

Fuller particulars of the Scheme may be obtained from the 
Secretary to the Board of Agriculture, York Buildings, Queen 
Street, Edinburgh. 


During the past five winters beginning 1921-22 the Boaid o 
Agriculture for Scotland have administered a scheme for the 
- - - relief of unemployment under which grants 

have been made to landlords and farmers in aid 
^ of land drainage and improvement (including 

farm roads and water supplies) For the first four years the 
maximum grant ofifeied was at the rate of one half of the cost of 
the work, but during the past winter (1925-26) the maximum rate 
of grant was reduced to 30 per cent, of the cost. An important 
condition of the grant was that approved work should be carried 
out chiefly by means of unemployed labour obtained through the 
Labour Exchange, or, failing that, by unemployed men engaged 
direct by the farmer, of whom at least 75 per cent, should be ex- 
service men. 

The results of the operation of these unemployment schemes 
during the five winters may be summarised as follows : — 


Amount of Approximate area drained, 

y^ar, grantspJd, Arable, Pastoral, 

Acres. Acies. 


1921- 22 

1922- 23 

1923- 24 

1924- 25 

1925- 26 


^■14.773 3.300 47,000 

;^’38,62I 6,500 260,000 

;^32,048 4.300 253.000 

;C29,664 5,300 136,000 


16,500 (offered) 7,070 (estimated) 248,500 (estimated) 


As part of the agricultural policy of the Government, the Board 
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have been authorised, subject to the necessaty funds being voted by 
Parliament, to provide during the five years beginning ist April 
1936, financial assistance for agricultural drainage, including field, 
hill and arterial drainage, an<l such operations incidental to 
approved drainage as the removal of trees, hedges, whins, &c. 
The grants to be offered by the Board will not exceed one*third 
part of the cost of the work approved by them, or in the case of 
tile drainage a maximum payment of £6 pei acre of land improved, 
whichever of these amounts be the less. While labour should if 
possible be obtained through the Labour Exchange and a prefer- 
ence given to married and ex-service men, it is not, as was the case 
in the previous unemployment schemes, a condition of the pay- 
ment of the grant that the work should be carried out mainly by 
unskilled men out of employment 

As the funds at the Board’s disposal for each of the five jeais 
up to 1930 will be strictly limited, applications will be dealt with 
in such a way as to spread the benefits of the scheme, so far as 
practicable, equitably over the whole of Scotland, on the basis of 
agricultural importance and requirements. Regard will also be 
paid to the priority of receipt of application's. 


The following is a summary of recent regulations issued by 
foreign countries with legaid to the importation of potatoe^^, 

Export of Potatoes, 7 7 v 

^Plants &c ^pdtn and Canary hland^ — Ihe re- 

' ’ gulations of the Spanish Government lequire 

that living plants, potatoes, &c must be accompanied by an 
official certificate of health stating that they are free from plant 
diseases and insect pests. The term ‘Miving plants” includes 
parts of living plants, their branches, shoots, vine shoots, seeds, 
roots, tubercles, bulbs, rhizomes, leaves, &c. 

(2) Poland , — Consignments of potatoes must be accompanied 
by two copies of an official certificate stating that the potatoes are 
free from wart disease {Synchttnum endohoHaivi^ Percival), The 
potatoes should be in new, unused sacks. 

Tiees, shiubs, seedlings and cuttings may be impc>rted on 
condition that the consignments are accompanied by two copies of 
an official certificate stating that (i) they are free from Phylloxera 
vaslatn V (ViRnch) and its eggs and from SJitzonoura lanigera^ 
Hausm (Woolly Aphis or American Blight), and (2) they originate 
from a place which is free from these pests 

The Board of Agriculture for Scotland will be glad to arrange 
for the inspection of consignments of potatoes, plants, &c. destined 
for export to these countries. The fee for inspection and the 
issue of the required certificate will be at the rate of £2, 2$, a day 
with a minimum of £1, k, 

The following particulats should be furnished to the Boatd by 
prospective consignors : — 

(a) When and where the consignment may be examined, 

(h) Number of packages in the consignment 
(c) Distinguishing marks (if any) on packages, 
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grants in aid of agricultural shows. 

(if) Contents of each package. 

(e) Grower and place of origin. 

(/) Name and address of consignor. 

(g') Name and address of consignee. 


Since 1912, except for a period during the war, the Board of 
Agriculture for Scotland have administered a scheme for assisting 

Grants in aid of “Itural ^lows in the crofting counties of 

Agricultural Shows. Scotland. This scheme was instituted by 
the Congested Districts Board in 1909, prior 
to which the crofters in the outlying districts of the northern and 
western counties had no such means of comparing their stock or 
of ascertaining in this way v^hat were the important characters 
that rendered one animal more valuable than another of 
the same class. In these districts there aie few auction marts or 
fairs at which the higher pi ices paid for superior stock would 
produce an educational etfect. 

Assistance is given only to those shows at which there are 
classes confined to small faimers* stock, the term “small farmer” 
meaning occupiers of land of not over ;ifioo rental or 100 acres in 
extent. The Board’s grants take the form of a proportion of the 
prize money awarded, and in some cases part of the cost of the 
permanent equipment In addition, with the object of encourag 
ing small farmers to keep promising breeding animals, special 
prizes are given in the cattle and horse classes. Keen local 
interest is shown by the small laimeis, and the holding of these 
show's — w'hich have incieased in number fiom six in 1909 to 
37 in 1 925— has engendered a spirit of friendly livalrv among small 
stockowmers in various districts. The reports of the judges who 
have attended the show's indicate a steady progress from year to 
year in the quality of the animals exhibited, whilst an impro\e- 
meat is also noted in the quality of the general stock of the 
districts, apart from the competing animals. The shows sub- 
sidised in 1925 w’ere held in Argyll (4), Inverness, Skye (3), Outer 
I.slands (2), mainland of Ross (6); Lew'is (1), Sutherland (2), 
Caithness (2), Orkney (10), and Shetland (7). 

Two years ago the scheme was extended to include agricultural 
shows outwith the seven crofting counties at wdiich theie are 
classes confined to small landholdeis. The tetm “small land- 
holder” includes all occupieis of land not over rental or 50 
acres in extent. Thus grants have been aw'atded to shows held in 
the counties of Berwick, Bute (Anan), Fife, Forfar aiid Linlithgow'. 


During the month of December and the first week of January 
there were heavy falls of snow throughout the country and out- 
A li ultural work was practically suspended in most 

Oen^tioM districts, The remainder of January w'as 
generally mild and open with frequent falls of 
rain, but lea ploughing and other farm work proceeded satis- 
factorily in the north and west ; in the eastern districts^ however,. 
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and throughout the western islands, little outdoor work was 
accomplished during January. Mild but unsettled weather con- 
tinued during the first three weeks of February ; in the northern 
districts the rainfall was moderate and fair progress was made 
with farm work, but in most of the eastern and southern bounties 
the weather was mainly wet, and cultivation was much interrupted 
until the last week or ten days of the month, when conditions 
improved. The reports regarding the state of seasonal work at 
the beginning of March varied considerably, but it would appear 
that, except on a water-logged land, ploughing was fairly well 
advanced for the time of the year. Little progress had been made 
with the planting of early potatoes, however, and dry bright 
weather was urgently required for the completion of spring woik. 

Good progress had been made with the sowing of wheat at the 
end of November, but owing to the unfavourable conditions that 
prevailed during December, January and February, the work was 
considerably in arrear on many farms and some sowing was 
carried out as late as the last week in February. The plant has 
been slow in brairding, and at the beginning of March was less 
forward than usual, but despite adverse conditions the crop shows 
quite a healthy appearance. In South-West Perth the braird is 
said to be patchy on wet land where it has rotted out, while from 
South-West P'orfar it is reported that in some cases it has lost 
colour owing to the frequent rains. No actual statistics of the 
acreage sown are yet available, but, according to preliminary 
estimates made by the Board’s Crop Reporters, it would appear 
that in many counties there will be some diminution in the area 
under wheat this year. 

The stocks of the potato crop of last season are generally 
reported to be in good condition. In most districts the tubers 
are stated to be sound and keeping well and comparatively little 
disease or damage by frost has been reported. In a few cases, 
however, complaints have been received that amongst certain 
varieties an unusually large proportion of the ciop was soft when 
taken from the pits. 

In the Lowlands and on arable farms ewes wintered fairly 
well, and at the end of Febiuary were in fair or average condition, 
while the reports from the western islands indicated that the ewes 
had wintered better than for some years past. Hill ewes, however, 
suffered more or less severely from the storms of snow and rain, 
which have left them generally in rather a lean and bedraggled 
condition. Lambing began in February among special flocks in 
several districts and the results to date are quite satisfactory. In 
Berwick, North-West Lanark and South-West P'orfar the fall of 
lambs has been above the average, while in South-West Perth 
twins and triplets are reported to be more numerous than usual. 
Elsewhere the crop is estimated to be fully up to the normal. 

Turnips are reported to be plentiful in most eastern districts 
and in Argyll and Lanark ; elsewhere the supplies will probably 
prove to be sufficient for the season, except in Berwick, Ayr and 
Dumfries, where stocks are becoming exhausted. The crop is 
generally in good condition, but complaints of rotting have been 
received from Central and North-East Aberdeen, Dumfries and 
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Wigtown. Damage generally has occurred in the case of unstored 
turnips ; on high ground the crop has been injured by frost, while 
from East Aberdeen it is reported that a larger number than usual 
of the roots have been destroyed by crows and wood-pigeons. 

The supply of labour appears to be sufficient generally and in 
some districts is in excess of present requirements. Regular 
workers are somewhat scarce in Kincardine and South-West Perth, 
while in Sutherland the supply of casual labour is rather limited 
and expert drainers are required in Wigtowm. 


SCIENCE AND PRACTICE. 

The followwg extracts and summaries are supplied by members of the staffs of 
Scottidt agricultural colleges and scientific imlituiiohs. Full refejrnccs 
to the original publications may be obtained on appliiaiion to the Secretary^ 
Board oj Agriailture^ York Buildings^ Edinburgh. 

CROPS AND SEEDS. 

Inheritance in Wheat An “ Unfixable Wheat” (Investigations on the 
late M. Philippe De Vilmorin’s “Race de B14 Nain Infixable”). F. L. 

EngledoWy M.A.y Plant Breeding InUitutCy CambricigCy and S. M. Wadhaniy 
Af.A.y Botany ti^ihooly Cambridge^ Journal of GenetkSy Vol. i6, No. i, 
November 1925. — Mesbis Knj^ledow and Wadham discuss the breeding 
experiments they earned out with an “Unfixable Wheat.” Vdinonn in 1902 
had selected a dwaif type of wheat plant, the straw of which seemed to have a 
desirable characteristic of economic value. He had bied plants from this clwaif 
type through vaiious generations and had always selected <twaif types, but 
although the bclcction had been continued foi ten years, the dvvaif plants never 
bieci true. * 

In the fust year of the investigations at Cambiidge it was apparent that the 
progeny of the clwaif plants was not unifoim, and that in general it consisted of 
plants of diffcient height and of different car-type. The lax eaied plants weie 
distinctly tallei than the dense. Ear density was the variable which was 
studied. 

The authors found that dense-eaicd plants, on self-feitih^alion, yield a 
progeny containing three tvpes— lax, dense and pigmy. La\ed-eared plants 
continued to breed tiu-*. Dense-eaied plants were charactensiically fluctuant 
in general development, and in some cases remained stunted and failed to 
protiude cars. On selfing they yielded thiee types again. Pigmies aie bushy 
plants, and under ordinary conditions fail even to piodure apparent flowering 
stems. 

Subsidiaiy tests which had been cairied out aie also discussed. 

Inheritance in Wheat, T. Turgidmn x T Durum Crosses, with Notes on 
the Inheritance of Solidness of Straw F. L. Fnuledowy M.A.y andf B. 
Hutdnnsony B.A.y Cambridgey Journal of GenetitSy Vol. i(^y No. i, November 
1925. — The salient featmes of the actual paient forms aie desciibed and a 
detailed description of the first generation and the second generation progenies 
is also given, especially with leference to ear and grain characters, and to 
endosperm texture. Some wheats have almost entirely solid stems, otheis 
solid only in the top intemodes, and iheix; are wheats which have entirely hollow^ 
sterns. It is considered that elasticity of stiaw in cereals is |:)iol>ably an 
important factor in lodging, solid-stiawcd wheats generally having greater 
elasticity. It was considered desiiablc to determine the mode of tiansnnssion 
of solidness of straw in connection with the breeding of non-lodging forms. 
Four crosses involving five parent forms are described, ami illustrations are 
given of the degree of solidness in the parent stems at two selected points. 

It is concluded that solidness of straw is inherited on a one factor basis and 
that it is not linked to any other character of the wheat plant. 
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Tha Effect of Eeiiisttb of Bay u]^a the Growth oad Eeiirh 
some Ecoaomie Heats* M. A, H: Timktr^ MSc.y dnmis of $i^Udy, 
VoL XXXIX.^ No. 156, 1925. — The experiments described were underta^O 
with the object of discovering how far it might be possible to control and to 
modify the vegetative growth of various plants hy altering the period of daily 
illumination. Particular attention was paid to the behaviour of different strains 
of herbage plants, whose hereditary characteristics were also under invcstiga* 
tion. In investigfating the behaviour of the plants, they were grown in boxes or 
pots placed on trucks and were rolled in and out of a large three- sectioned 
hut, so that the different series received 12, 9' and 6 hours daylight Control 
plants were grown in similar pots and leceived the full natural daylight of the 
season. When plants of soya beans, chrysanthemums and runner beans were 
exposed to shortened days, flowering was accelerated. Growth was also 
modified and controlled Three varieties of red clover and several species of 
grasses and radish were exposed to short periods of illumination, and in these 
cases flowering was retarded. Foxglove gave results of an interniediate type ; 
although growth of the flowering axis was reduced by very short days and by 
very long days, the time of flowering was not materially altered. It is con- 
sidered that the length of day factor consists of a number of units all of which 
affect the plant’s activities, and that length of day brings about fine adjustments 
in the amount of water passing through the tissues and operates by affecting 
the sugar-starch reaction. 

Among the interesting results obtained from the grasses was the fact that 
the majority of late strains show^ed a comparatively higher and possibly 
narrower range of length of day in which they can flower, whereas the earlier 
types can produce flowers in a lower range of length of day. 

It was found that late indigenous cocksfoot did not flower with usual vigour 
under days of 12 hours, whereas French hay cocksfoot did. 

Physiological Pre-Determination Experiments with certain Economic 
Drops. The Relation between Bate of Germination and Subsequent 
Growth. M. A, H. Tincker, A/.A. {Cantab)^ Af.Sc, {Lond,)^ Annals of Applied 
Biolo^y\ VoL XIJ.^No. 4, November 1925.— -The experiments were carried out 
by the author in order to study the effects of different treatments of seeds upon 
the rate of germination and growth ; the effect of the state of maturity of the 
seed, husk removal and drying on the germination of oats (two varieties); 
the effect of drying seed on the subsequent growtli of oats; the effect of husk 
removal 011 the growth of the seedlings of one vaiiety of oats; the cflect of 
soaking the seed on the germination and subsequent growth of oats and wheat ; 
the effect of soaking the sec^d on the germination and growth of various species 
of grasses ; the effect of soaking the seed on the germination and growth of 
some economic leguiniuosese. 

The importance of the condition of the seed at the time of sowing is 
emphasised because the condition of the seed affects not only the rate of 
germination, but also influences the subsequent growth of the seedling. Careful 
removal of the husk favoured an increased rate of germination and more rapid 
first leaf development. This effect could be traced* throughout a long period 
in the life of the plant. Soaking the seed of oats in water also inci cased the 
rate of germination and subsequent growth. 

When the seed of several species of grasses (cocksfoot, timothy, tall and 
meadow fescues and ryegrass) had been soaked, it accelerated germination and 
stimulated growth so as to give high yields of herbage. The results with 
leguminous seeds varied as to the species. Broad beans soaked in water grew 
more rapidly ; little effect was observed in peas, and an adverse effect was pro- 
duced by such treatment on dwarf beans and crimson clover. It appears that 
a definite correlation exists between the vigour of germination and the rate of 
subsequent growth in the case of oats. 

BOILS. 

Colloids and their Importance in the SoiL H. J. Page., Agricultural 
Progress^ l/I^ 15 (1926). — A popular account of the subject is given and most 
of the paper consists of a simple description of the nature and principal properties 
of colloids, such as affinity for water, capacity for existing as sols or gels and 
power of absorption. 

The two chief colloids in soils are clay and humus, and the importance of 
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above-mentioned properties is discussed in reJation to questions of texture, 
water-holding power, oaking, cracking and puddling of soils and in the action 
of manures. It is pointed out that when a clay soil is wet it tends to go into 
the sol condition (becomes deflocculated), and that mechanical action of im; 
plements when the soil is wet tends to accentudte this condition by bi caking 
up the compound particles, making the soil sticky and plaatic. P'eitilisers which 
leave an alkaline residue in the soil, such as nitiate of soda, favour deflocciila- 
tion, whereas lime and the action of frost biing about flocculation and lead to a 
crumbly condition. 

The pioperty which soils possess of retaining fertilisers in such a way that 
they are not readily washed out is largely due to the soil colloidi>. 

The Effect of Boron on Plant Growth. IV. R Brenchley.^ Af^ricultural 
Progress., III., 104 (1926). — A pieliminaiy note to the effect that certain plants, 
particularly many members of the legiiminosdc, appeal to require the presence 
of minute traces of boron to complete their giowtli satisfactorily. Ordinary 
soils are supposed to contain sufficient for normal growth. 

Losses of Phosphoric Acid by Leuching from Upland Soils in N. Wales. 

G. W. Robinson and J. O. Jones^ Agriiultural Progress, I 11^ 39 (1926). — In 
this preliminary communication some of the results of phosphate experiments 
commenced in 1914 ate given. Most of the figuies i elate to an acid soil derived 
from Silurian shales situated at an altitude of over 1000 feet and with an 
average annual rainfall of 45 inches. Analyses show that phosphoiic acid 
applied in the form of slag guiclua’Iy disappeats from the uppei layers of this 
sod, and eight ycais after application the effect of the diessing (as revealed by 
analysis) had practically disappeared. 

It is suggested that it may be necessary in certain soils to follow up the fiist 
heavy diessing of phosphates by smaller diessings, say 4 cwt. of basic slag 
ever y foui years. 

The Official Method for the Mechanical Analysis of Soils adopted by 
the Agricultural Education Association in 1935. Agritultural Progress., 
in., 106 ^ 1926). - The new official Bntish method whic h leplaces the sedimenta- 
tion method of 1906 diffcis fiom the old method prinripally in the following 
points 

(li) Tlie analysis is cairied out on inaieiial passing a i mm. sieve 
instead of a 3 rum. Sje\e. 

{fi) The sample to be analysed undeigoes a pieliminary tieatment with 
hydiogcn peroxide to destroy organic mattci and thus allow more complete 
dispersion of the soil. 

The finer fi actions aie estimated by a pipette method which depends 
on the clepth-roncontidtion lelalionship in a settling suspension. This con- 
sideiably shorten's the time rcquiied to carryout an analysis compaied with 
the foimei method. 

A mcinoiandum describing the method can be obtained from the Secretary 
of the Agricultural Education Association, University College, Reading. (Price 
3<1., post free.) 

Proposals for a Soil Survey of Wales. G. IV. Robin $077, Welsh Journal 
of Agria/iiufr^ //, 143 (1926).— “The ultimate object is 10 seeme as far as 
possible the representation of the different types of soil in map foim and to 
secure such a record that it will be possible, by refeience to the soil maps and 
their accompanying memoirs, to ascertain the general character of the soil in 
any locality in Wales. This should facilitate the giving of advice on manuring 
and soil treatment, since it will be possible to group togeUter ceitaiii aieas as 
similar in soil, surface features and climate. Could such a grouping be obtained, 
the next step w'ould be the location of permanent field experiments accoidinjf 
to the piincipal types of grouped factors.” 

In order to enable this project to be carried out, a grant has been made by 
the Ministry of Agriculture and Fisheries, and mapping is to be caiiied out on 
the scale of 6 inches to the mile 

Tne presence of glacial drift in Wales makes it impossible in prepariuj^ a 
soil map to follow closely the geological boundaries. The principiSl propetties 
to be considered are the texture of the soil and the relationship to the under- 
lying strata of subsoil and parent material. 
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WbAt happeiiB to tbo Xilmo wlion Soil io Limed? iX./ Hissinki Trani’^ 
actions of the Second Commission of the International Society of Soil Sdence^ 
A* 174 (1926). — Lime applied to soil is — 

{a) taken up by the crop ; 

(^) washed out by rainwater ; 

Ic) absorbed by the clay-humus substance ; 

left behind in the soil in the form of carbonate of lime. 

It is supposed that the object in liming is to keep up the supply of lime in 
the clay-humus substance. 

If the amount of lime actually held by the clay-humus substance in a soil is 
low in relation to that soil’s total capacity for absorbing lime, the soil is said to 
have a low degree of saturation. When lime is applied to an unsaturated 
soil It is quickly taken up by the clay -humus substance, but when applied to a 
more saturated soil, much less is taken up, the bulk of the lime remaining in 
the soil as carbonate of lime. 

Experiments show that the lime absorption is highest when the lime applied 
is fine grained and thoroughly mixed with the soil. In one case coarse-grained 
lime was applied to a heavy clay soil dencient in lime, and was not thoroughly 
incot porated with the soil. The result was that very little lime was taken up, 
most of it remaining in lumps, and little benefit was obtained. 

ANIMAL NUTRITION. 

The Value of Calcium Phosphate as a Supplement to the Ration of 
Dairy Cows. .V. B. Lindsey and J. G, Afchibaid^four. Agri. Vol. XXXf 
No, 8, 1925. — The object of this expeiimcnt was to test the effect on health, 
composition of the milk, leptoductive functions, &c , of adding supplemental 
inorganic salts of lime to the rations of daily cows. 'I’he whole station herd, 
consisting at the beginning of the expeiiment of 20 head of Holsteins and 
Jerseys and compiising milk cows, yeailing heifers and eight-months-old heifers, 
has been fed for two and a half yeais on a ration decidedly low in calcium, too 
low from the standpoint of our piesent knowledge for the needs of the animals. 
One half of the herd had the deficiency made good theoretically by supplement- 
ing the ration with calcium phosphate in the foim of steamed bone meal. 

The following aie some of the facts levealcd by the investigation : — 

(1) Inespective of the gioup to which they belong, the expeiimental pro- 
ceduie has had no piolonged ill effects on the general condition of the aged 
cows, of the young Holstein cows 01 of the heifers, but has apparently seriously 
distiiibed the metabolism of the young Jeisey cow's. Tw'o of these Jerseys had 
received the mineral supplement, and all had an unthrifty appearance, thin 
flesh and rough hard coats. 

(2) There was no significant diffeience in the rale of growth of the two 
groups 

(3) Milk production has not been significantly affected either by the low 
calcium ration or by the inineial supplement except m the case of the young 
Jersey cows. They did not milk as fieely or as persistently as it was expected 
they would. The mineral supplement has had no effect in increasing the milk 
yield. 

(4) With the possible exception of calcium, the composition of the milk has 
not been appreciably affected. The percentage of calcium was slightly higher 
in the mineral group. 

(5) riie reproductive function has been more seriously disluibed than any 
other, considerable difficulty being expeiienced in getting the cows with calf. 
This difficulty has increased as the experiment has progressed, but has been 
equally divided between the two groups. 

(6) Each group has produced about tlie same proportion of healthy calves. 
The non-mineral group has had much the higher proportion of delicate calves, 
but this is due in part to breed characteristics. 

Tankage and Buttermilk as Protein Supplements for Growing Pigs. 

E, F. Ferrin and M, A, M^Carty^ ^g^i^ Expt, Sin, Univ, of Minnesota Bull, 
221, 1925. — Skim milk or buttermilk and tankage are amongst the most valu- 
able of high protein feeds. Semi-solid buttermilk and dried buttermilk, both 
of which be stored for future use, have appeared on the market and an ex- 
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penment was planned to test the relative value of these feeds Four groups of 
bigs were used in the experiment, all receiving the same basal ration Gioup i 
bad in addition tankage, group 2 dried buttermilk, group 3 senii-solid butter 
tnilk and gioup 4 creamery buttermilk Ihe pigs were allowed access to lape 
pasture, while a mineral mixtuie was fed regularly In an aveiage of two 
separate trials both identically carried out, it was found that the group receiving 
tankage as supplement put on i 12 lbs per pig per day, the other three groups 
each putting on 1 21 lbs. From an economic point, howevei, the tankage group 
were the most successful, costing $5 53 per 100 lbs gain, the creameiy buttei- 
milk group being next, costing $$ 75, dried buttermilk and semi solid buttei- 
milk groups costing 86 98 and ^8 08 respectively 1 he saving of time necessaiy 
to inciease the weight of a glowing pig by 100 lbs was six days, when either 
kind of buttermilk was fed instead of tankage Not considering cost, the use 
of any of the four protein supplements resulted in satisfactory gams 

Rickets and Paralysis m Swme as affected by Nutrition Boh^edt^ 
Bethke^ h dgtnf^ion and Robinson^ Ohto Agrt hxpi Stn Monthly Bull ^ Vol 9, 
Nos 9 and jo, 1924 — Lameness, unthidtiness, paitiil paialysis 01 iiekets in 
pigs IS very pievalent especially in winter and eaily spiing, and appaiently theie 
15 sometning lacking in winter rations that is usually contained in summer 
lations, when iickcts larely occuis 1 he object of this expeiiment was to deter- 
mine the factoi or combination of factois which causes iickets 01 partial paralysis 
in pigs 

Itn gioups of eight Poland China pigs weie used, and none of the pigs had 
access to any green giowing vegetation or even to soil Ihey were all fed a 
bisal lation of white corn, flour wheat middlings, linseed meal, blood meal and 
silt, supplemented with various minerals, pioteins, vitamins and combinations 
of the sC 

Gioup I received basal ration alone, and the following weie the additions to 
the othet nine gioups 

Gioup 2 c ilciiim carbonate , Gi 3 di sodium phosphate , Gi 4 prccijiitited 
bone floui , Gi 5 casein Gr 6 t isem phis precipitated bone flour , (ai 7 cod 
liver oil foi vitamin A) , in 8 cod Iner oil plui piecipitated bone flour , Gr 9 
aeiated lod livci oil ////j piecipitated bone flour, Gr 10 basal ration without 
blood nie.d 

llic experiment lasted foi 160 diys, and the aveiage daily gain pei pig 
in the ditleient groups were - 

Cir I 041 lbs , Oi 2 033 lbs Gr 3 042 lbs , Gi 4 o S 5 lbs , 

(ii 5 06") lbs , (ir 6 o 57 lbs , Gi 7 i 08 lbs , Gi 8 i ob lbs , 

(ri 9 o 95 lbs , (ii 10 051 lbs 

I h< feeding of cod livei oil and bone floui or what appeus to be the 
essential vitaniinsand minerals made for the best lesults as icgaids growth, 
and the food consumption per 100 lbs gam was much smallei than in the other 
gioups 1 he addition of vitamins alone furnished a siiong giowth impulse, but, 
m the ’bsence of mmci ils, made foi brittle bones that wcic easily bioken Ihe 
addition of mineials alone did not pi event paralysis, whik nnpro\ ing tl e piotein 
by adding casein or blood meal, even in combination with mineials, cannot 
be considcicd a preventive 

Rearing Calves by the Use of Calf Meal Gruel Maynatd^ Mofus and 
Nrau^f Cornell Univ Ai*r Expt Stn Bull June 1925 ~ 1 he dairyman 
who has plenty of skim milk available can icar good calves cheaply, but where 
skim milk IS not available the leaiing of calves is a moie difficult pioblem A 
method of tearing calves which has leceivcd considciable study is the substitu- 
tion for skim milk, after the fust few weeks, of a special giam mixture, gtncially 
called a calf meal, w hich is fed as a gruel Special attention has been paid at 
the above station to digestive distuibances such as scouring, &c, which follow 
the feeding of calf meals, and as a result of many preliminary tests the followiftg 
mixture has given much better lesults than any pieviously tned 01 leported 
elsewheie —250 lbs vellow coin meal, 250 lbs red dog floui, 150 lbs giound 
oat gloats, 150 lbs linseed oil meal, 100 lbs ground malted barley, 100 lbs 
soluble blood floui, 10 lbs calcium caibonate, 10 lbs precipitated bone meal and 
10 lbs salt All the ingredients have been selected to make this mixture veiy 
low m fibie The gruel was made by mixing the calf meal with water at about 
100* F m the pioportion of i to 5 of weight. In changing from milk to gruel 
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the fitst addition of gruel was ^ lb pei feeding, and the aAiOUnt wat gradt(a% 
increased and the quantity of milk decreased till the change was complete. 

A senes of three trials, involving 23 heifer calves, with the above calf meal 
arc recorded Thirteen pure-bicd Holstein calves made an average daily gam of 
I 67 lbs , leaching an average weight at 6 months of 394 lb$ , 7 grade Holstems 
made an average daily gam of i 44 lbs, and 3 puie-bied Shorthorns made 
an average daily gain of i 46 lbs These gams are comparable to the lesulis 
obtained with skim milk Ihe use of the calf meal is a much cbeapci method 
than the us^ of whole milk, and the growth and development obtained by this 
method exceed those obtained whcie whole milk has been fed dm mg the first 
two or three months and then changed to hay and gram alone 

Feeding Tnals with Fattening Bullocks / P Drm, Department of 
Land^ and Ap^iiuPute^ Ireland^ Vol XXV^ho 3, 1926 — An experiment was 
cairied out at tlie Albeit College to test the eficct on the rate of growth of two 
yeai old bullocks by repl ic ing a certain proportion of roots and concentrates 
m the ritjon of silage 1 our groups of e»ght shorthorn bullocks weie fed 
for a preliminaiy period on both loots and silige until thev became accustomed 
to the feed, when the rations then became 



Root^ 

Stiaqe 

Concenttates 

Hay 

Gi I 

40 

— 

S 

10 

Gr II 

30 

10 

4 

10 

Gr III 

20 

20 

3 

10 

Gr IV 

40 

35 


— 


In making the lepucenients m Ciioups II and III it was issunicd that 
5 lbs of silage as a food unit accoidmg to the Sf andinavian system of compai 
ing feeding stuffs and the silage is made to replace an equal numbei of food 
units of roots and conccntiates 

The expcnment lasted foi 84 days, when it was found that m (jioup I the 

avei age increase pei bullock was 20 lbs pei di> , in C»ioup II i 75 lbs m 

Group III I 53 lbs and in Group IV 076 lbs pci du Thus would seem 
that the iepi icement of roots bv silage hid 1 dtpicssing effect on giowth, but 
It was noted th it the bullocks m Gi >up II made lelatncly a much sm iller 
incieise foi the first month thin (houp I , then mciease being even lower for 
this period thin toi (jrioup III After this fiisl month, however, the daily 
mciease foi Group II w is higher thm foi anv of the othei groups, \i/ — 
Group I I 65 lbs pei day , Group II 173 lbs C^ioupill i 31 lb** Group IV 

069 lbs pei clay No u ison c in be adduced to account for the s nail iin icase 

of Group II dining tlie hi I month but it cm haidly be assoented with the 
silage seeing that Group III , which was eating double the quantity, nude a 
greater gam during this jieuocl 

It may be safe!) stated that silage made from hems, vetches and oats mav 
leplace concenti ited foods foi winter fattening of cattle on the basis that the 
food unit of siJage is 5 lbs , but theie seems to be a limit to the amount of silage 
that may profitably be fed to a fattening bullock 

Whey Research Factory at Haslmgton Pig Feeding Experiments with 
Lactose Residues / Golding and W D Mm A^n Vol 32, 

10 1926 — Lxpeiiments have recently been conducted at Reading to test the 
value as a foodstuff for pigs of a^Mictose paste’ ind a “lactose feed” two 
products fiom whey which have been engaging the activities of the Whtv 
Reseaich Factoiy at Haslmgton J he lactose paste is foimed by the concen- 
ti ation of the whey in vacuo, when the easily crystallisable portion of the sugar 
IS removed and the lesidue is concentrated to a paste This residue is alro 
used to form the lactose feed by mixing it with brewcis’ and distilleis’ grams, 
after which it is dned Ihere were considciable differences in the analyses of 
the paste, especiall) in the moisture content The analysis of the lactose feed 
was —Moisture 15 30 per cent , Tat 472 pei cent , Albuminoids 6993 per 
cent , Carbohydiates 43 75 P®r cent , Iibie 681 per cent, and Ash 994 pei 
cent This analysis coiiesponded fairly closely with the analj^sis of bean meal, 
and in the expeiiments undertaken the paste and feed were tested against bean 
meal both for pork and for bacon production, not more than *^1 2 per cent of 
eithei the paste or the feed being used m the ration. In each of four expert 
ments it was found that the pigs receiving the paste and the feed nic^de slightly 
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19 ^ 

gmias with a smaller food consumption than the pigs getting bean meal, 
although in one experiment only could the gains be considered satisfactory. 
It would appear that these whey products possess in common with other by- 
products from the dairy some factor or factors which beneficially influence the 
growth and general well-being of pigs* The condition of the pork and bacon 
was also improved, and at the prices at which these products weie sold (;£io- 
£12 per ton) a good retain might be expected if used to the extent of 10 10 12 
per cent, of the ration. 

AKIMAL BEEEDma. 

Judging of Dairy Cattle and some of its Problems. John IV, Gowan, 
Journal of Heredity 17, 13 26, 1926.— The mam purpoit of thi-? experiment is 
centred round an attempt to find out if any combinalion of body measurements 
can be evolved which will establish a significant correlation between conforma- 
tion and milk yield. The autlioi also attempts to find if conformation is in 
any way related to the butter-fat percentage content of milk Having con- 
sidered how far confoiination is indicative of milk yield and of butter-fat 
content, the author endeavours to show the relative efficiency of various 
methods of predicting productivity in dairy cattle such as seven-day lactation 
records, perfoimance of female ancestois, skill of experienced judges and 
definite measurements of body confoiination. IIolsteiii-Friesians weie used in 
this experiment. 

As milk yield is affected by age, all conelations between body measure- 
ments and total milk yield were made on an age-corrected basis The various 
meaiinements were llien compaied with the peifoi mam e recoids in older to 
iind then lelative efliciency in predicting the piobable milk yield. All cows 
used in the experiment were making the Uegistiy of Meiit, so that the lelation 
of productivity and heiedily could be incasuicd both as legards butlei-fat and 
total milk yield. The same cows weie also subjected to judging tests in order 
to indicate how far the eye of the skilled and expeiiencecl pidge could be lelied 
on to piedicl the probable milk yield. Seven-day lactation recoids ueie also 
taken and cornpaicd with the performance lecoids. The wiiter then });ocecds 
to considei the ie]ati\c efficiency of these afoic-menlioned modes ol piocedure 
in piedicting productivity in dany cows. 

No corielation is found to exist between bultei-fat content and any of the 
paitsof conformation. The best indKation of butter fat pcicentage dining a 
whole lactation period is denved fiom the shoit penod test of seven days, but 
it may also be predicted with a considei able but somewhat less degiee of 
accuiacy by studying the butter-fat percentage of lecoids of the female 
ancestry. 

As regaids total milk >ield over a lactation penod, the most accuiate 
indication is obtained fiom the ''hoit jienod test of seven da) s, and about an 
equal degree of cfficienc) is obtained by slnci)ing the perfoi m.'iiues of the 
female ancestors. The total cca 1 elation c o-f fl'icient of confoi mation to perform- 
ance IS only about two-llurds as accurate as tlie shoit penod test of seA^en days. 
The lesults of judging by the use of the score caid proved to he only half as 
accurate as the seven-days test as indicative of the piobable milk yield. 

The autlior makes no dogmatic assei lions legaidmg any body measuiement 
or combination of body measurements as being of special \alue in predicting 
the productivity of a dairy cow, but indicates that the most influential of these 
body measuiements is that of weight closely followed bv body length, Inp width 
and body girth. Piobably the most important conclusion obtained fiom these 
measuiements is that length of rump has aielatuely low relation to pioduc- 
tivity, as judges lay particular stress on the development and length of the 
rump in the belief that it is the piecuisor of a lengthy udder, and hence, 
indicative of the animars aptitude to be a heavy milker. 

In view of the correlation between milk yield and body w'cight, this is, in 
the author’s opinion, a justification for selecting laiger cows. It seems that the 
writer is not justified in making this assertion without taking into account the 
ratio of the maintenance to productive rations in lelatiou to the body eight 

fitegregation in Half-bred Sheep. Journal of Heredity, 16, fp, 401-408, 
1925,— -A general preliminary account is given of observations which were 
made on the first and second generations of the Border Leicester-Cheviot cross 
wUh a view to determining the amount of segregation into parental types 
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which might occur. The sheep were examined according to fleece, body and 
head chatacters. A consideiable range of variation m Seece characters was 
found m the first cross ewes and when these were mated with first cross rams ; 
their offspring (the second geneiation of the cross) showed a greater lange of 
variation and distinct evidences of segregation, it being possible to classify 
the animals according to t>pe judged by body and head, as well as fleece, 
chaiacters The observations aie discussed, and it is shown that the behaviour 
of this cross in subsequent breeding is quite in accordance with Mendelian 
theory and expectation. 

DAIEYING. 

Feeding Experiments for Milk Production. IF, H, Huks, Canada Expu 
Farms^ Agassiz {B C\ Barm p 9 (1925). — An allowance of 60 lbs. of 
mangolds per cow per day was compared with one of 6 lbs of dried beet pulp 
and I lb of molasses Ihe basal lation throughout contained a veiy liberal 
amount of silage Ihe aveiage daily yield of milk was 2666 lbs on the 
mangold ration and 28 31 lbs on the jLieet pulp lation. 

In a c ompanson of maize silige and sunflowei silage the basal ration con- 
sisted of 12 lbs coiicentiates, 20 lbs pulped mangolds and 5 lbs clovei haj. 
In addition the cows weie allowed to consume all the silage they wanted, and 
their consumption avei aged 60 lbs pei he id diilv duiing the sunflower silage 
periods and 67 lbs dating the maize silage periods, while the aveiage daily 
milk pioduction was 3360 lbs with the mai/e silage and 31 52 lbs with the 
sunflowei silage. 

Turnips, Com Ensilage and Sunflower Ensilage for Dairy Cattle 

IV IJ" Batrd^ Canada Expt Farms^ Nappan (N S ), Barm Rpt ,, p 9 (1925) — 
In a tiial of 63 davs duiation 3 groups of 3 cows each weie used in companng 
turnips with mai/e and sunflower silages Ihe aveiage daily milk production 
pel cow w 19 19 lbs on tuuiips, 17 04 lbs on maize silage and 17*81 lbs on 
siinflowt.1 sihoC, while the most economical pioduction was obtained with the 
turnips 

Silage Vs. Oat and Pea Hay Vs. Roots. J A Bic. Mane^ Canadi / \pt, 
Fafms^ S/ ^tnne de la PoLaturc (Qt4e)^ ^fa Rpf^p 8 (1925) — Maize silage 
and oat ind pta hay weie complied in n 63 day trial with 12 cows while in a 
similar trial in ii/e silage w is compaicd with roots. In the fiist txial the 
a\eiage dailv milk pioduction pci cow was 19 i lbs on silage and 186 lbs on 
oat and pea hay, while in the sec oiid trial it was 15 8 lbs on silage and 16*4 lbs. 
on toots 

Tke Comparative Value of Peanut Meal, Cottonseed Meal and Soybean 
Meal as Sources of Protein for Milk Production. C IF, //n/dauav, B, 
Elleti and IF G Hairt^^ Uth Bui 28(1925) — This isarcpoit 

of feeding and digestion tiiiis in which the coaipaiative utilisation of the 
proteins fiom eaithiuit, cottonseed and soybe.in meals was studied The basal 
ration consisted of maize sil igc, mai/e meiland maize staich It was found 
that fot the pioduction of one pound of milk piotein the amount* of absoibed 
piotein lequned weie 261 lbs fiom eaithnut meal, 307 lbs from cottonseed 
meal, and 2 76 lbs fiom so) bean meal 

The Feeding Value and Utilisation of Rape Seed and Hemp Seed Cakes. 

N B/an9^on, Meddrl ( eniralanst, Forwksv fordbrukwmiadet^ No 274 (1924) — 
Rape seed cake was slightly bcttei, pound foi pound, than a mixtuie of equal 
paits of eaithnut cake and giound oats, while hemp seed cake was found to be 
of slightly lowci value for milk pioduction than was lape seed cake. 

Bacterial Count of Whole Milk and that of the Cream and Skim Milk 
separated from it C S. Leete^ Journal of A gncuHural Research — Centri- 
fugal sepal ation with a clean sepaiatoi does not result in the cream having a 
Inghei bacterial count than the whole milk fiom which the cieam is obtained. 
Giavity sepaiated cream, on the other hand, will give a much highei count 
than the whole milk from which it comes 

Milking Machines and Mastitis. Sleemtrocm Fet, ColLy Stockholm,^ 
Steenstiocm finds that milking machines play no pait in the ti ansmission ot 
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ttia«titis in a dairy herd. When the machine used on cows with malignant 
streptococcus inflammation is immediately afterwards put on to cows with 
healthy udders, no infection follows, even when the teat cups are filled with 
highly infected milk before affixing. In reality, infection by milk plays no part 
at all, because streptococci enter the udder by way of the alimentary canal. * 

Milk bome infection 6f Typhoid. —An outbreak at Lincoln Memorial 
University, Harrogate, Tennessee, U.S.A., between January and May of 1924, 
involving at least 100 cases and 8 deaths, was traced to unpasteuriscd milk 
obtained from a farm where sanitaiy conditions were such that it was quite 
certain that the milk became contaminated fiom sewage polluted water used in 
washing the milk cans. — Obsir, Bacienolog.^ Oct. 1925. 

The value of Boron Oompounde in preserving Butter. New Zealand J. 

3 L (*925). — The addition of “boron-compound ” in amounts ranging 

from o*o8 per cent, to 0 99 per cent, has little eflect in sustaining the keeping 
quality of butter, either in cold storage or afterwards at room temperatures. 
In seven experiments with butter from different souices, the average was only 
slightly in favour of the preservatized butter. 

Effect of Various Factors on the Creamery Ability of Market Milk. 

U.S. Dept. Agr. Bulletin^ 1344. — Market milk which has been pasteurised 
frequently shows a diminished cream volume when compaied with the same 
milk in the raw condition, fo determine what opci aliens in the processing of 
the milk exeited an unfavomable influence on the cieam line, an extended study 
has been made by the Luieau of Dairying of the U.S. Department of Agri- 
culture and is reported in this important publication. 

(i.) Pumping milk at temperatures between 120 and 6o''F. diminishes the 
cream line slightly. Pumping milk below 60’ F. or between 120'' F. and 145' F. 
is practically without effect on the cieani line. 

(2.) Holaing the milk or agitating it for 15 minutes or more at temperatures 
between 60' and i io'‘ F. has a dettimentJil effect on the cream line. 

(3.) Clarifying milk above 80'' F. decreases the cream volume, but filteiing 
milk hot has no effect on the cream line. 

(4.) Milk pasteurised to 143'’ F. for 30 minutes shows a normal cream line ; 
between 145 and 146^ F. there is an average reduction of 8 per cent, in the 
cream line ; at 148' F. the average reduction in the cieam line is 31 pci cent. 

(5.) A moderate amount of agitation during the holding peiiod has no 
appreciable effect on the cream volume. 

(6.) Milk cooled in tank or vat pasteuiisers from 145'' F. to 30° F. shows a 
poor cream* volume, but cooling in the vat or tank to 120’ F. and then cooling 
quickly over a sepaiatc cooler to 50^ F. gi\es a good cream volume. 

(7.) Cooling milk to a low temperatuie after pasteurisation is necessary to 
obtain a good cream volume. Pasteurised milk cooled to below 45" F. shows a 
much better cream volume than that cooled to 50^ F. or above. 

(8.) Low stoiage temperatures for the bottled milk is an impoitant factor 
in the cream volume. Milk stored at 38 to 48’ F. shows a l>etter cieam layei 
than milk stored at 50*’ F. 

INSECTS AND PBSTS. 

Colorado Beetle Infestation in France- Becent Reports. /. Feytand in 
Rev. Zool. Agr. et App.y VoL 24, 1925.— The recent appearance of the Colorado 
beetle in France and its establishment over an area of some size, raised several 
questions which only time could solve. The most important of these was 
whether man, assisted by the latest methods of pest control, could speedily free* 
the country entii el y from the alien pest. Sufficient time has elapsed to show* 
that this desirable object is not likely to be accomplished rapidly, if at all. Tie 
author contrasts the area in France overrun by the Colorado beetle in 1925 
with that occupied a year previously. During the course of that year the beetle 
has spread to new areas, and the best that can be said is that the 1925 area is 
not larger than that of 1924, for while the pest has spread southw*ard it has con- 
tracted its borders on the north and west. Fortunately, the great potato-grow- 
ing districts of the country are still free from infection, but so long as a real 
control over the beetle is lacking, an extension of its presence and ravages 
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raay occur almost at any time The difi^cuUy encountered m Frattce m reduc> 
ing the infested area shows how necessary it is to prevent the settlement ol Ihn 
beetle in Gieat Britain, and how stringent should be the examination of potatoes 
or vegetation likely to haiboui it 

A Good Word for the Mole H SoLktleben m Arb Biol Reuhanst Land 
n Fo> sbu , Vol 14, 1925 — 1 he author has examined the stomach contents of 140 
moles and finds that their food is largely composed of the underground larvae of 
insects A very laige proportion of the food consisted of wirewoims and the 
grubs of cockchafers, both serious pests of crops, and m view of this he is of 
opinion that, unless they are piesent m excessive numbeis, moles should be 
encouraged on agrn^ultuial land 

Frit Fly and Smut / A Novik^ Abs m La Defense dcs Plantes^ I^tun- 
grad^ Vol 2, 1925 — Obser\ations on the biology of fiit-dy under both natural 
and artificial conditions ha^e been earned out in the dcpaitment of the Ukraine 
by L A Novik He considers that theie is a diiect relation between the amount 
of smut and the abundance of fnt dy, and suggests the possibility that the flv 
carries the spores of the fungus and thus aids its dissemination He is theie- 
fore of opinion that, as well as eaily spimg sowing, the infection of the seed 
fiom smut should be guarded against as a step towaids counteracting attack 
by frit fl>. 

Bate of Egg laying m the Honey Bee. W J Nolan^ tn Depart Bull 
No of U Dept A^r ^ tiiept 1925 -In this impoitant papei, discussing 
the relation of the biood cycle of the honey bee to honey gathenng and other 
conditions witlan the hive, the uithor states the results of his counts of sealed 
brood as indicating the rate of eg^ la>ing Methods of investigation have ad 
vanced gieatly since 1740, ^^hen the great Fiench scientist, Reaumui, regarded 
the daily average at the height of the egg laving season to 1 e 200 tggs a day 
Yet, till Hei lepsrh actually counted the eggs laid b\ an isolated queen in 1856, 
it was not ciedited that Reaumur’s number fai iindcicstimated the truth 
Bcrlepsch counted 3021 eggs, laid in the single comb to vbuh the queen was 
confined for 24 hours Subsequent studies show that thi« must have been an 
exceptionally piolific queen, for it is seldom since that even a 2000 daily count 
has been attained 

Ml Nolan’s counts were made upon sealed biood, so that they clearly do 
not indicate actual egg laying, since some eggs nevei hatch and otlicrs which 
hatch do not sui vive 1 he numbeis, howevei, may be taken to show the brood- 
reaiing quality of the egg laving, a matter of more impoitance to the bee keepci 
than an academic study of eggs, good, bad and indifferent His highest daily 
ivei.ige dunng a twelve da\ penod, fiom 15 colonies undei observation, was 
1587 in 1922 In the pievious year the same queen had averaged 14&8 In 
1921 the maximum in the 15 colonies was 1513 a day Ihcie was, as might 
well be supposed, a wide variation in the accomplishment of different queens 
Ihus while in 1921 five colonies showed aveiage daily lates between 1250 and 
1400, SIX fell between 1000 and 1250 In 1921 the maxi mum daily average of 
each of the two vear old U 9 * 9 ) queens was below 1000 “Although it cannot 
be concluded fiom this investigation that the use of old queens is al vays dis 
astrous, the lecoids show that then use is accompanied with risk” 

The author agiees with Dufour th it theie is no vvirrant for supposing that 
egg laying i ites exceeding 3000 per dty have been attained in the colonics 
under their observation Further, since the daily average over a season falls 
much short of the average during the days of the maximum egg laying period, 
he warns 1 eiders against accepting the remarkably high rales of egg-laying over 
short petiodb, so often published m bee-keeping literature, as giving any sure 
guide to the total seasonal activity. 

The Destruction of Oz- Warbles. H Thompson^ Welsh Jour Agr^ 
1925, p 200 — During the spring of 1924 a fairly extensive test was made to 
discovei the value of a dressing of lime and tobacco powdei in the treatment 
of warbles A mixture of 1 J ib» fresh lime and 4 lbs tobacco was allowed to 
stand in i gall water for 24 houis Having been then stiained it was applied 
to infected aieas with a sponge, m such a way that a little of the fluid penetrated 
the breathing hole of each of the warbles. After two or three days a fresh 
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appilcation wa 5 made with freshly prepared fluid, and thereafter it was found 
teat 90 per ceut. of the warbles had been killed. The experiment was com- 
pleted by a third application of the mixture after a period of three viceks, and 
this resulted m the total extei mination ot the warbles present As the expen 
ments were earned out with success upon six heids of cattle, they indicate that 
here ts a method, easy of preparation and application, which, if applied to cattle 
between Match and May, should affect a veiy considerable leduction in the 
amount of damage caused by ox- warbles to hides. 

The Food of Earwigs M, T, Goe m Ento?ftol News^ Philadelphia^ 1925, 
p, 234 - In view of the geneial notion that earwigs are vegetarian in their diet, 
the results of these experiments are of inleiest The author studied earwigs 
closely for eight months, and during that time every effoit to entice them to 
feed upon vegetable mattei failed, although leaves and floweis of many diffeient 
kinds were offered them. On the other hand, carnivorous food such as raw 
meat, dead slugs, flies and giasshoppers and Ining aphids weic gietdily 
devoured Since it has been alleged that eai wigs damage caipets and clothing, 
they weie offered cloths of various kinds, but even when othei food was kept 
from them, they allogethei refrained fiom a textile diet Ihe auihoi notes a 
curious habit in his obsenation that the eggs aie hatched with the aid of the 
female insect They are ananged in a ncbt in the soil, and dining the incuba- 
tion pciiod of 15 to 18 days the female lemains m close attendance, which is 
kept up in the soil foi several days after the >oung have emeiged 
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PRICES of AOBIOULTnaAL PRODUCE, FERflUSERS U|(t 
FBEDINC STUFFS in December 1926, and Jannary and 
February 1926. 

Average Prices of Live Stock in Scotland. 


{^Compiled from Reports received from the Boards Market Reporters.) 



1 December. 

January. 

February. 

Description. 










ist. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 

ist. 

2ad. 

3rd* 


FAT STOCK 










Cattle— 

Aberdeen -Angus 

per cwt. 
l.w 

4 . d 
71 I 

per cwt. 
i w. 
s d. 

63 S 

per cwt 
l.w 
s. d 

46 7 

per cwt. 
l.w 
s, d. 

67 10 

per cwt. 
l.w. 
s. d, 
61 4 

1 

pel cwt 
l.w. 

X. d> 

65 * 

per cwt. 
l.w 

X. d. 

1 59 2 

per cwt, 
l.w. 

X. d. 

43 2 

Cross-bred (Shorthorn) 

65 8 

58 2 

42 8 

03 1 

56 3 

'40 2 

1 

61 I 

54 3 

39 2 

Galloway 

64 3 

57 8 


60 3 

54 6 


59 6 

55 2 

- 

Ayrshire 

62 5 

49 2 

35 2 

60 9 

47 6 

34 6 

59 0 

49 6 

35 0 

Blue Grey 

64 0 



59 3 



60 0 



Highland 

65 0 

60 9 


... 

56 0 

... 



... 

Veal Calves 

per lb. 

Isj 

per lb. 
da 

*34 

pel lb. 
da 

9 i 

per lb. 
d. 
16} 

per lb. 
d> 

*3 


per lb, 

Jef 

per lb. 
d. 

*3 

per lb. 
d* 

7 i 

Sheep— 

Cheviot 

under 
60 lb 

per lb. 

15 

60 lb. 
and 
upw’ds 
per lb. 
da 

*34 

£aes 
per lb 

d 

loi 

under 
60 lb. 

per lb. 
d, 

> 5 i 

60 Ih. 
and j 
upw'ds 
per lb. 
d* 

*34 


under 
60 lb. 

per lb. 
d. 

i 5 i 

60 lb. 
and , 
1 upw'ds. 
per lb. 

1 

i * 3 t 

Ewes 
pel lb. 

d, 

**i 

Half-bred .. 

15 

*34 

9 f 

iSl 

*31 

9 i 

> 5 i 

i *4 

10* 

Blackface 

* 4 l 

*3 

*0 

I 5 i 

*3 

10 

154 

*34 

- 10} 

Greyface 

15 

*31 

9 

• 5 i 

*34 

8i 

<51 

Hi 

9 i 

Down Cross 

i 5 i 

i 3 f 

... 

« 5 i 

* 3 f 

... 

i 5 i 

*4 

... 

Pigs— 

Bacon Pigs 

per 

atone. 

4. d, 

14 6 

per 

stone. 

«. d. 

*3 S 

per 
stone. 
s, d. 

p«r 
Stone. 
s. d 
14 6 

per 
btone. 
r. d, 
*3 6 

per 
atone, 
r, d. 

9 6 

per 

atone. 

X. d, 

*4 7 

per 

stone. 

X, d 

13 6 

I 

Porkers 

14 9 

13 *0 


*5 0 

14 I 

• 

9 6 

*5 * 

14 0 

H 
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• Average Prices of Live Stock in Scotland— 



December. 

January. 

February. 

Deicription. 





— 


- 

- ... - 



1st. 

2nd. 

3rd. 

1st. 

and. 

3rd. 

ist. 

2nd. 

3rd. 

STORE STOCK ;- 










Store Cattle— 











Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Pei 


head. 

head. 

head. 

head. 

head. 

bead. 

head 

head 

head 

Aberdeen-Angus : 

£ s. 

£ s. 

£ s. 

£ s. 

£ 

£ F. 

£ F. 

£ F. 

£ F. 

Yearlings 

18 15 

15 18 

13 3 

18 0 

14 17 

12 IS 

18 11 

15 2 

13 8 

Two-year-olds 

24 12120 7 

I 


24 I 

30 5 


24 7 

20 11 

19 IS 

Cross-bred (Shorthorn) ; 










Yearlings ... 

17 8 

14 14 

12 11 

16 18 

14 12 

11 18 

16 14 

14 I 

12 I 

Two-year-olds 

22 13 

18 17 

15 18 

22 13 

18 3 


22 14 

18 11 

16 18 

Galloway ; 










Yearlings .. 

16 0 

1 

14 0 

• 

15 10 

12 0 

... 

16 0 



Ayrshire ; 










Yearlings 







16 10 



Blue Grey : 

1 


1 







Two-year-olds 

... 



26 e 






Highland : 

1 




: 





Yearlings .. 

11 0 

10 4 

i 7 10 


... 


... 


. 

Two-year-olds 

17 0 

13 9 





... 

i 


Three-year-olds 

... 



19 0 

16 0 



1 


Dairy Cowa— 

1 

1 

1 


1 

1 

{ 

1 


1 

1 

i 



1 

1 

Ayrshire : 

i 




1 

1 

1 


f 


In Milk 

|33 7 

*5 5 

13 16 

32 19 

23 II 1 13 6 

32 3 

1*3 6 

13 6 

Calvers 

31 IS 

2a 6 

15 0 

30 13 

24 S 

I'S 4 

32 17 

1*4 6 

15 1 

Shorthorn Cross : 

1 







i 


In Milk 

i 39 4 

30 18 

20 11 

38 2 

29 11 

20 0 

37 1 

28 6 

18 8 

Calvers 

37 16 

28 9 

18 11 

1 

35 14 

27 7 

17 18 

34 ol 

*s 19 

16 19 

Store Sheep— 

t 

1 i 


I 

1 

1 







j. 

F. 

, F. 4/. 

S, d. ; 

X. d. 

F. d. 

F. d. 

F. d. 

1 F. d. 

Cheviot Hoggs 





35 0 


-♦5 5 

34 11 


Half-bred Hoggs ... 


51 0 

48 6 

66 I 

48 9 


68 6 

57 5 

51 5 

Blackface Hoggs ... 



... 


... 

27 9 


31 2 

24 2 

Grey face Ho^s .. 



. . 

52 11 

46 0 


53 5 

42 4 

35 .7 

Down Cross Hoggs 

... 

53 * 7' 

' — 

52 0 

... 

... 

64 3 

53 3 



! 









Store Pigs— 


1 








(d to 10 w^eks old) 

45 3 

29 10 

... 

47 7 

31 7 

... 

S3 6 

37 4 
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Average Prices of Dead Meat at Dundee, Edinburgh, 
AND Glasgow, 


{Compiled from Reports received from the Board’s Market Reporters^ 




December. 

January. 

February. 

Description. 

Quality. 

4) 

0 

'O 

a 

A 

r 

e 


6 

u 

T? 

A 

S 

A 

1 

8 

1* 

1 

It 

% 



a 

S 

1 

0 


% 

1 

0 

s 

Q 

1 

s 

0 

Baef 


per lb. 

pet lb. 

per lb. 

per lb. 

per lb. 

per lb. 

per lb. 

per lb. 

per lb. 

Home-fed — 



d. 

d. 

d. 

d. 


d. 

d. 

d. 

Bullock or Heifer ... 

1 

9 : 

9| 

III 

9ft 

10 


9i 

9i 

nl 


2 

9l 

8i 

loi 

9i 

9i 

lOj 

9 

84 

10 

Bull 

I 

H 

7t 

8* 

8 

74 

74 

74 

71 

7i 


2 

n 

7 

71 

7i 


64 

7 

64 

6 

Cow 

I 

7 

6| 

7i 

7 

6 

7ft 

6i 

6 

7 


2 

61 

6 

Si 

6 


5S 

6 

S4 

6 

Irish— 











Bullock or Heifer ... 

I 


... 

9i 

... 


94 



9ft 


2 



8 



7ft 

... 


84 

Bull 

I 



74 



6ft 



6ft 


2 

... 


6S 



51 



5ft 

United St atcs& Canadian— 











Killed at Glasgow 

I 

... 


9i 



9ft 



9| 


2 

... 


7ft 



7i 



7? 

Argentine Frozen— 











Hind Quarters 

I 

6i 

si 



54 



54 



2 


Si 

... 


s| 






For* „ 

I 

5 

4i 


... 

4 



44 



2 


44 

... 

... 

4i 


•• 



Argentine Chilled- 











Hind Quarters 

I 

74 

7 

71 

6i 

6» 

64 

6 

61 

61 


2 

64 




64 

6 


6 

5* 

Fore „ 

I 

5i 

51 

5 

4i 

44 

48 

4 

4i 

4 


2 

4i 

4i 

44 


4i 

4 


3l 

3ft 

New Zealand Frozen— * 











Hind Quarters ... * 

1 

I 



54 



Si 



54 

Fore „ 1 

1 

•• j 

! 

44 



4ft 


! ■" 

Si 

Mutton 











Hoggs, Blackface 

1 under 60 lb. 

I2t 

Hi 

iij 

12 

nft 


12 

1 115 

I2i 


60 lb. & over 

' Ilf 

loi 

II 

H 

lOj 

”ft 

ii 

1 94 

“4 

,, Cross 

under 60 lb. 

I2t 

Hi 

nil 

12 

nf 

I2| 

12 

I n4 

“ft 


60 lb. & over 

IlJ 

lOf 

II 

II 

lOj 

“ft 

H 

' 94 

h| 

Ewes, Cheviot ... 

1 

9 

7i 

84 

9 

6i 

8 

9 

84 

9 


1 ^ 

8 

( 

7S 

8 



8 


81 

,, Blackface 

1 I 

9 

"74 

8 

9 


8 

9 

84 

9 

< 

2 

8 



8 


64 

8 


8 

,, Cross 

‘ J 

7 

"64 

4 

7 

'61 


7 

"74 

81 


* 2 

6 


H 

6 


6| 

6 


7f 

Argentine Frozen 

I 

... 

... 

61 

.. 


6f 

... 

... 

6ft 


2 



Si 


... 

54 



5ft 

Australian ,, 

I 


"ej 



6 


... 

6 



2 


64 

... 


54 

... 



. , , 

New Zealand,, 

1 I 

tM ^ 


7 



... 

... 

... 


Lamb 

1 j 










Home-fed 


• 4 V ! 


Hi 

... 


12 

... 

... 

12 



*•• 

loi 


... 


1X4 



lift 

New Zealand Frozen ... 

I 

»»« 

104 

io| 

... 

”98 

10 

... 

10 

10 

• 

2 

... 

94 


... 



... 

... 
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Average Prices of Potatoes at Dundee, Edinburgh, and Glasgow. 


{Compiled from Reports received from the Boardh Market Reporter s») 





dboembbr. 



to, 


LATE VARIETIES. 


MARKEl. 

1 

Red Soils. 

Other Soils, | 


0* 

Langworthy 


Lanswortby 




and Golden 

Other. 

and Golden 

Other. 



Wonder. 


Wonder. 




f s. d. 

£ d- 

Ik. 

£ s, d. 

Dundee per Ion. 

I 




3 19 0 

Edinburgh ... ,, 

I 



800 

4 10 0 

Glasgow „ 

I 

0 

0 

00 

0 

0 

NC 

6 19 0 

4 S 0 




JANDARY. 

■ — r 

Dundee „ 

1 




3 16 0 

Edinburgh ,, „ 

1 

8 10 0 


800 

480 

Glasgow ,, 

1 

S 0 0 

600 

6 13 0 

4 5 0 




PBBRUARY. 


Dundee ... ,, 

I 




3 JO 0 

Edinburgh . ,, 

I 

1 8 10 0 

5 5 0 

8 10 0 

440 

Glasgow ... ,, 

I 

1 8 0 0 

600 

6 13 0 

3 J8 0 


Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 


{Compiled from Reports received from the Board's Market Reporters) 




DBOEMBBR. | 




Roois. 


Hay. 


Straw. 



MARKET 





Si 

Timothy. 






0- 

(fl 

0 

S 

u 

Yellovr 

Turnips. 

0 

•2 

9 

V) 

Rye Gra 
and 
Clover. 

Wheat. 

Barley. 

1 

'J 

§ 

s 

t Dundee... per ton. 


^ d. 

s. d. 

s. d. 

r. d. 

s. a. 

s, d. 

J. d. 

j. d 

IT d. 

I 


21 8 

26 of 

131 oH 


85 8 

85 8 

go 8 

52 0 

t Edinburgh ,, 

I 



i 

... f 

I 2 I 0 (^) 

132 0(a) 
125 0 (^) 
104 0 


71 0 

65 0 

0 

43 8* 

11 Glasgow „ 

I 



1 

’ 

... 

109 0 

81 0 

8s‘ 0 

37 8 « 

37 6 






JANUARY. 




t Dundee ... ,, 

I 


16 5 

20 6/* 

140 o( 


89 5 

88 2 

92 6 

5 * 9 

X Edinburgh ,, 

I 



1 

129 s(i) 
13611 (a) 


70 0 

65 0 

86 3 

44 6* 

11 Glasgow „ 

‘ 



l; 

130 8(^) 
110 0 

115 0 

75 0 

• 

85 0 

34 9 ** 
37 6 






FEBRUARY 




t Dundee ... ,, 

1 


*4 3 : 

t8 6| 

145 0(a) 
135 oW 


95 0 

76 3 

95 0 

65 0 

i 100 0 

1 90 0 

SI 0 

t Edinburgh ,, 

t 



.../ 

137 6 (a) 







1 

130 8{<^) 




1 85* 0 

38 !!*♦ 

It Glasgow , , 

I 



... <110 0 

115 0 

75 0 


37 6 


t Quotations for Straw, baled and delivered. (a) Baled and delivered* * * Dutch, 

t ,, „ delivered loose in town. (^) Delivered loose. ** Scotch, 

II „ baled Hay and Straw f.o.T. 
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Average Prices of Fruit and Vegetables at Glasgow. 
(Compiled from Reports received from the Board's Market Reporter^ 




X 







Description. 


13 

December. 

January. 

February. 



0 







Fruit 









Apples, British : 



s. 

d. 

s. 

d. 

s. 

d. 

Bramley Seedling 

per cwt. 

I 

24 

0 

20 

0 

,, 

,, 

Other Cooking ... 

»» 

I 

20 

0 

14 

0 

- 

•• 

Imported : 

1 








Californian 

per case.* 

1 

13 

9 

*3 

6 

12 

6 

Oregon 


I 

16 

0 

16 

0 

15 

3 

Other American ... 


I 1 

14 

0 

n 

9 

II 

9 

Pears, Califomian ... 

permease.** 

i 

10 

2 

1 

0 

16 

2 

Vegetables 









Beet 

per cwt. 

1 

7 

0 

7 

0 

7 

2 

Brussels Sprouts ... 


I 

23 

2 

29 

0 

30 

8 

Cabbages- 









Savoy 

per doz. 

1 

2 

0 

2 

0 

2 

0 

Red 

” i 

I 

3 

6 



•• 

* 

Carrots 

per cwt. i 

{ 

I 

7 

0 

7 

3 

7 

5 

Cauliflowers, French 

per doz. 

I 

4 

8 

4 

6 

4 

6 

Celery 

per bunch. 


2 

7 

2 

5 

2 

3 

Greens 

pei doz. 1 

I 

1 

I 

0 

r 

0 

1 

0 

Leeks ... per doz. bunches. 

I 

4 

2 

4 


4 

8 

Onions — 


1 




1 



Spring 

per bunch. 

1 1 

.. 

,, 


,, 

0 

8 

Dutch 

per bag.t 



,, 

8*' 

6 

8 

6 

Valencia 

per case.t 

‘i’ ! 

10 

0 

11 

0 

12 

8 

Parsley 

per cwt. 


20 

0 

29 

0 

49 

0 

Parsnips 


1 

8 

8 ’ 

‘ 8 

9 

7 

9 ' 

Rhubarb 


... 

- 


44 

0 

32 ^ 

6 

Tomatoes, Canary ... 

per lb. 


0 

4 

0 

Si 

0 

7 i 

Turnips 

per cwt. 

1 

._J 

2 

6 

2 

6 

2 

6 


* 40 Ib. (approx ). ^420 lb. (approx.). t 9 stone (approx.). 

t stone (approx.). 

239 





THE SCOTTISH JOURNAL OF AGRICULTURE. 


Average Prices of Fertilisers at Glasgow and Leith. 


{Compiled fiom Reports received from the Board's Market Reporters.) 



' Is 


December 


January. 


February. 


Description 















& 















a c 

Glasgow 

Leith 


Glasgow. 

Leith 


Glasgow 

Leith. 


% 

per ton 

jC s 

d 

^r ton 

d 

^r ton 

d 

ton 

d 

ton 

d 

^er ton 

d 

Nitrate of Soda 

N i 5 i 




13 10 

0 



13 10 

0 



13 5 

0 

Sulphate of Ammo 















nia (Neutral and 
Granular) 

N 21 

12 

9 

0 

12 12 

5 

12 12 

0 

12 IS 

0 

12 IS 

0 

12 iS 

0 

Superphosphate 

SP 30 

3 

0 

0 

3 0 

0 

3 I 

3 

3 2 

6 

3 2 

6 

3 2 

6 

n 

bP 35 

3 

6 

3 

3 6 

3 

3 7 

6 

3 8 

9 

3 8 

9 

3 8 

9 

n 

SP 38 

3 

8 

9 

3 12 

6 

3 8 

9 

3 IS 

0 



3 15 

0 

Bone Meal Home | 

N 5I 
IP 40/ 

8 

10 

0 



8 10 

0 



8 10 

0 



„ „ -Indian 1 


9 

0 

0 



9 0 

0 



9 0 

0 



Steamed Bone P lour| 

N 

IP 60/ 

6 

Iff 

0 

6 5 

0 

6 IS 

0 

(> <) 

0 

6 IS 

0 

6 I 

3 

Basic Slag 

TP 22 

*2 

4 

6 



*2 4 

6 



*2 4 

6 



»» i 

n 24 

*2 

7 

6 



7 

6 



7 

6 



It > 

„ 26 

*2 

11 

6 

**2 13 

6 

*2 II 

6 

**2 13 

6 

^2 II 

6 

*♦2 13 

6 

M >♦ 

„ 28 j 

*2 

15 

0 

**2 17 

0 1 

*2 15 

0 

**2 !•} 

0 

'2 IS 

0 

“2 IS 

6 

It ti 

n 30 

•3 

0 

0 

**3 2 

0 

*3 0 

0 

1*^3 2 

0 

*3 0 

0 

**2 18 

3 

it ft 

, 40 




1 ts 10 

0 



j 13 10 

0 



i 3 2 

6 

Sulphate of Potash 

Potash 48 6 

10 

2 

6 



10 2 

6 



10 2 

6 



(on basis 90 per cent 
sulphate of potash) 









1 






Sulphate of Putash 

50 




10 2 

1 

6 



10 2 

6 

1 


10 2 

6 

Muriate of Potash 

n 50 

8 

5 

6 

1 8 0 

6 

8 5 

6 

1 

8 0 

6 

I * 5 

6 ' 

8 0 

6 

(on basis 80 per cent 
sulphate of potash) 




1 










1 

Potash Salts 

„ 20 

3 

2 

6 

' 3 I 

0 

3 2 

6 

3 I 

0 

3 2 

6 i 

3 I 

0 

tf if 

,, 30 

4 

8 

0 

4 8 

0 

4 8 

0 

4 8 

0 

4 8 

0 

4 8 

0 

Kainit— 















In bags 

n 14 

2 

15 

6 

2 14 

0 

2 IS 

6 

1 2 14 

0 

2 15 

6 

2 14 

0 

In bulk 

„ 14 




2 11 

6 


2 11 

6 


2 II 

6 

Giound Mineral 

1 














Phosphate— 















Finely ground 
North African 

I P 60 
IP 56 

2 

10 

0 

2 10 

0 

2 10 

0 

2 10 

0 

2 10 

0 

2 6 

3 


Abbreviations — N = nitrogen, SP -soluble phosphate, IP =r^insoluble phosphate, T.f. =» 
total phosphate 

* Carnage paid (4 ton lots) to Ayrshire and Renfrewshire ; quotations foi delivery in Lanarkshire 
2 s, per ton nigher 

** English Slag, carnage paid to stations m the Lothian s t Belgian Slag at Leith 
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Average Prices of Feeding Stuffs at- Glasgow and Leith. 
{Compiled from Reports received from the Boards Market Reporters.) 


December. 


Description. 


Glasgow. 


Linseed Cake — 

Home ! 

Foreign 

Decorticated Cotton 

Cake 

Undecorticated 
Cotton Cake — 
Bombay (Home- 
manufactured)... ! 
Egyptian (Home- 
manufactured). . . 
Palmnut Kernel Cake 
Coconut Cake 
Groundnut Cake — f 
i Undecorticated \ 
Maize Germ Cake — 
Home 

Foreign 

.MaizeGerm Cake Meal 
Bean Meal ... 

Maize Meal — 

Home Manufactured 
South African Yel- 
low 

South A frican 
White . 

Rice Meal .. 

Locust Bean Meal ... 

I Locust Beans (Kib- 
I bled and Stoned) 
Maize Gluten Feed 
(Paisley) 

Maize 

Oats, Canadian — 

(No a Feeds) 

[ M Plate 

,, Home 

I Barley (Feeding) ... 
Barley Bran 

I Malt Culms 

Distillery Mixed 
1 Grains —Dried 
1 Brewers* Grains - 
Dried ... 

Distillery Malt Grains 
— Dried 
, Wheat— 

I Middlings (Fine 
[ Thirds or Parings) 
Sharps (Common 
Thirds) 

I Bran (Medium) ... 
,, (Broad) 
Feeding Treacle 
Crashed Linseed ... 

Fish Meal 

Beans— 

China 

English 

Sicilian 


7 5 o 7 lo o 


II 4 o 


37 per cent. Oil and Albuminoids. 
40 per cent. Oil and Albuminoids. 


January. 

Febri 

Glasgow. 

Leith. 

Glasgo 

w. 

per ton. 

per ton. 

per ton. 

£ s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

13 * 

3 

12 

15 

0 

12 

8 

9 

12 9 

5 


... 


12 

10 

8 

12 2 

6 




12 

0 

0 

6 18 

9 

6 

12 

6 




7 12 

6 




6 

18 

9 

8 IQ 

5 




8 

15 

0 

10 15 

0 




10 

9 

0 

*8 13 

9 




*8 

7 

6 

**8 18 

9 


S 

0 

**8 

18 

9 

10 IS 

0 




10 

17 

6 

10 10 

0 




10 

5 

0 

IX 3 

9 

9 

15 

0 

10 

II 

3 

12 II 

8 

12 

0 

0 

II 

18 

9 

10 7 

6 




9 

16 

3 

9 0 

6 

9 

10 

0 

8 

6 

3 

8 13 

2 




8 

2 

6 

7 0 

0 




7 

5 

0 

9 19 

2 

9 

0 

0 

9 

19 

5 



8. 

5 

0 




9 12 

6 




9 

10 

0 

t 9 7 

6 

8 

15 

0 


17 

6 

ts 18 

2 




is 

12 

6 

9 10 

0 




9 

S 

0 

8 15 

0 




9 

2 

6 

10 5 

0 

8 

15 

0 

9 

16 

3 

9 I 

3 

9 

5 

0 

9 

5 

0 

9 5 

0 




9 

0 

0 

7 I 

3 




7 

b 

3 

9 5 

0 

9 

10 

0 

8 

17 

6 

8 16 

3 

8 

5 

° 

8 

12 

8 

8 11 

3 




8 

14 

4 

9 0 

li 

8 

5 

0 

8 

7 

2 

7 4 

5 

7 

10 

0 

7 

1 

II 

7 18 

2 

8 

0 

0 

7 

10 

8 

8 3 

2 

S 

15 V 

0 

7 

18 

9 

7 0 

0 

7 

IS 

0 

7 

5 

0 

27 10 

0 


... 


27 

5 

0 

22 0 

0 

18 

IS 

0 

20 

13 

9 

11 8 

2 




II 

2 

6 

12 10 

0 


... 


12 

I 

3 

II 5 

8 




10 

19 

5 


Leith. 
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IMPROVEMENT OF CATTLE IN IRELAND 
THROUGH STATE AID. 

James S. Gordon, C.B.E., D.Sc., 

Ministry of A^riculhtre for Norihefn Irclami. 

Royal Dublin Society. — Early in 1887 the Royal Dublin Society 
a[)plied to the Imperial Government for financial assistance towards 
the cost of a scheme for promoting improvement in the breeds of 
cattle and horses. Mr. Arthur J. Balfour (now Lord Balfour), the 
Chief Secretary for Ireland at that time, supported the application 
and induced the Government to contribute ;^5,ooo in aid of the 
scheme. Subsequently, under the Probate Duties (Scotland and 
Ireland) Act, 1888, this contribution became an annual grant to tiie 
Society, who expended the greater portion of the amount on the 
improvement of cattle in Ireland. 

This grant placed the Royal Dublin Society in a unique posi- 
tion, as it was the only body in the United Kingdom entiustcd with 
the administration of Government funds for the improvement of 
cattle and horses. Every credit is due to this Society for its pioneer 
efforts in the direction of cattle improvement, as the scheme then 
formulated has been adopted as the basis of all similar projects 
subsequently undertaken elsewhere in the British Isles. 

The chief feature of the scheme was the award of premiums to 
owners of .selected pedigree bulls subject to compliance with the 
following conditions : — 

iji) to keep the bull for a year at a centre approved by the 
Society, usually the owner’s farm ; 

(/;) to charge a low .service fee ; the Society fixed a 
maximum ; 

(c) to reserve the .service of the bull for cows the property 
of small farmers, the bull owner being permitted to use this 
sire on his own herd also. 

The selection of bulls for premiums was made at the Society’s 
Spring Show and Sale in 1888 and also at local centres throughout * 
the country by inspectors appointed by the Society, but as the 
local centres were found to be unsatisfactory they viere abandoned 
after the first year. In the following year it was decided to have 
only one centre for the selection of bulls, namely, the Spring Show 
held in the Society’s grounds at Ballsbridge, Dublin, and this 
arrangement continued as long as the Society’s scheme was in 
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operation. Residents in the various counties in Ireland who wished 
to be selected to keep premium bulls applied to the Society, and 
those applicants whom the Society approved for the purpose 
purchased at the Ballsbridge Shows bulls passed thereat as suitable 
for premiums. In some cases the applicants chosen by the Society 
were breeders of pedigree cattle who had brought their animals to 
sell at the Dublin Show and who took back one of the selected 
b?ills. 

The judges at the Spring Show acted as inspectors for the 
purpose of the Society’s scheme, and they provisionally selected a 
Urge number of the best bulls in order that the approved applicants 
for premiums should have a wide choice of suitable animals. 

During its continuance this scheme had a very beneficial effect, 
inasmuch as (i) it improved the cattle in districts in which pedigree 
bulls had not been kept before, and (2) it educated many farmers 
as to the advantage to be gained by breeding from pedigree stock — 
indeed it proved to be the stimulus which induced a large number 
of tenant farmers in Northern Ireland to establish small pedigree 
herds of their own. The administration of this annual grant of 
£SyOOO was handed over by the Royal Dublin Society to the Depart- 
ment of Agriculture early in the year 1902. 

Congested Districts Board — The Congested Districts Board, 
with jurisdiction over all the counties along the Western Coast, was 
established in 1892. At that time the Royal Dublin Society’s 
cattle scheme was not considered to be suited to the conditions 
prevailing in the congested areas and the Board adopted a plan of 
its own, viz. the purchase by the Board of pedigree bulls, which 
were sold at less than half the original cost to selected farmers, who 
repaid the reduced price of the bull in two or three instalments. 
The purchaser was obliged to retain the bull in his district for two 
or three years, during which time the animal was to be available for 
the service of a stipulated number of cows belonging to small 
farmers at a fee not exceeding 2 s, Gd. per cow. Under this arrange- 
ment 1,026 bulls were placed in congested districts by the Board 
during the period 1891-2 to 1903-4 at a total cost of about ;£'20, 670. 

Department of Agriculture. — In 1900 the Department of 
Agriculture for Ireland was established, and amongst the powers and 
duties conferred on it was the improvement of all classes of live stock. 
For the purpose of cattle improvement the Department adopted 
the Royal Dublin Society’s scheme, with certain important 
modifications. The principal differences between the two schemes 
weie as follows : — Under the Royal Dublin Society’s scheme the 
Society alone was responsible for the selection of applicants, the 
selection of bulls, the making of all regulations and the payment of 
the premiums, while under the new scheme the Department con- 
cerned itself only in the provisional selection of bulls for premiums, 
and the inspection of these animals at the end of the season when 
the premiums were being renewed and in the making of general 
regulations. The selection of persons to keep premium bulls, the 
making of special regulations, and the payment of premiums were 
rnatters reserved to the thirty-three Agricultural Committees which 
were appointed by the County Councils for the purposes of the Act 
under which the I)epartment was e.stablished. These Committees 
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were made responsible for the working of all county agricultural 
schemes, including live stock, and for the administration of the 
funds allocated therefor. County Councils raised under the Act 
mentioned a rate for the purposes of live stock improvement and 
Agricultural Education, and the produce of this rate was supple- 
mented by a grant from the funds of the Department of Agri- 
culture. The increased funds at the disposal of Agricultural 
Committees and the Department enabled them to extend consider- 
ably the operations of the cattle scheme : thus in 1901 the number 
of premium bulls was 350, and this number had increased to 1,016 
in 1921. 

The agricultural community were not, however, satisfied that 
the premium system was producing the maximum results, as the 
improvement in the cattle throughout the country, although pro- 
nounced, was slow, and in many mountainous districts, where the 
premium system had barely reached, was not noticeable. This was 
due to the comparatively small influence which r,ooo pedigree 
premium bulls could exert in a country in which there was in 1921 
a total of 42,460 bulls and 1,630,976 cows and incalf heifers. 

There were two ways of effecting a further and more rapid 
improvement of the cattle in the country, namely : — 

1. To increase the number of premium bulls at least ten- 
fold, but the enormous cost which this course w'ould have 
entailed rendered it quite impracticable. 

2. To license all suitable bulls. 

At meetings of the Council of Agriculture the question of 
requiring bulls to be licensed w^as discussed on more than one 
occasion and a resolution on the subject was brought forward in 
1915. Owing to the war, however, and the impossibility of getting 
legislation of this nature considered by the Imperial J^arliament at 
that time, no action was taken. Immediately on the termination of 
the war the Council of Agriculture raised the matter again, and in 
November 1918 adopted unanimously the following resolution : — 

“ That with a view to improving the breeding of cattle, and 
preventing the use of inferior and unsuitable bulls, the Depart- 
ment of Agriculture should take steps to promote legislation 
having for its object the compulsory registration and licensing 
of all bulls to be used for service in Ireland.” 

This resolution was circulated among the thirty-three County 
Councils and the thirty-three County Agricultural Committees in 
Ireland, all of whom concurred in the proposal. 

The Department then urged on the Imperial Government the 
necessity for the proposed legislation, but the Govetnment expressed 
the opinion that any such Bill should apply to the whole of the 
United Kingdom and not to Ireland alone. As, however, neither 
the English Ministry of Agi {culture nor the Scottish Board of 
Agriculture was prepared at that time to support the Department's 
proposal, it was not possible to introduce a Bill in the Imperial 
Parliament. 

Ministry of Agriculture, Northern Ireland. — The Ministry of 
Agriculture for Northern Ireland was established in 1923. It 
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realized that, although the premium system had been in operation 
for thirty-four years and although a marked improvement in the 
quality of Irish cattle had been brought about by this system, the 
improvement was too slow, and was not nearly so widespread nor so 
thorough as was desired, and that if Irish cattle were to be graded 
up so as to compete successfully with Canadian as well as with 
British stores the compulsory licensing of bulls was not alone 
imperative but most urgent. Consequently one of the first acts of 
the Ministry was to draft a Bill providing for the compulsory 
licensing of all bulls and, if thought advisable, of boars and rams as 
well. The draft Bill was considered by (i) the Ministry’s Advisory 
Cattle Committee; (2) the Ministry’s Consultative Committee, 
which represents the six County Agricultural Committees in 
Northern Ireland ; (3) the Executive Committee of the Ulster 
Farmers’ Union ; (4) the Ulster Agricultural Organization Society ; 
(5) the Royal Ulster Agricultural Society, and (6) the North-West 
Agricultural Society, and certain suggestions made by these bodies 
were incorporated in the Bill before presentation to Parliament. 
The Bill so revised represented the considered opinion of the whole 
agricultural community in Northern Ireland and, when brought 
before Parliament, was passed in July 1922 without criticism. Like 
most enactments intended to accelerate progress the Act entrenches 
to some extent on the liberty of the subject. Its restrictions, how- 
ever, are directed against the careless or indifTerent farmer who by 
keeping an inferior sire would, to a certain extent, counteract the 
efforts of the State and of local authorities to improve the live stock 
in his district. It may be observed that Switzerland — the most 
democratic country in Europe — has had a law of this kind in 
operation for many years with obviously good results, and without 
any apparent hardship. 

Live Stock Breeding Act {NJ^, 1922. — The main provisions in 
the Act (and in the regulations made thereunder), which c.ime into 
operation on ist January 1923, are as follows : — 

1. The licensing of bulls of the prescribed age, and the pro- 
hibition, enforced by penalties, of the use of unlicensed bulls. 

2. The granting of permits to owners who feed bulls for 
beef. 

3. A fee of 5.?. is charged for a licence for each animal, and 
the licence remains in force during the lifetime of the animal 
unless revoked or suspended by the Ministry. 

4. All bulls passed as up to licensing standard are tattooed 
on the ear with a letter and a number, and those rejected with 
the letter “ R ” only. 

5. An owner can appeal against the decision to reject a bull 
for a licence. When such an appeal is lodged the animal is 
inspected by an Appeal Judge who is a breeder of cattle, and 
not an official of the Ministry. 

6. Bulls are inspected at the more important spring bull 
sales and at local centres throughout each county. Inspections 
are held twice each year — in February and September. 

During the interval between the passing of the Act (July 1922) 
and the date on which it came into operation (January 1924) the 
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Ministry adopted every means to make its provisions widely known 
throughout the six counties. This was done through advertise- 
inents and notices in the Press, posters, handbills, and by the 
distribution of a small handbook or guide to the Act. The Farmers’ 
Union, Co-operative Societies, County Agricultural Committees and 
other agricultural bodies gave the Ministry every assistance in 
familiarizing farmers throughout Northern Ireland with the provi- 
sions of the Act and the procedure to be adopted for obtaining 
licences or permits. 

Northern Ireland was mapped out into a number of districts in 
each of which numerous centres were fixed by the Ministry for the 
inspection of bulls by its officers. In selecting these centres the 
Ministry endeavoured to ensure that owners would not have to 
bring their animals a greater distance than three miles. In addition, 
inspections of bulls are carried out at the Annual Spring Bull Sales, 
held by the Royal Ulster Agricultural Society at Balmoral, and 
the North-West Agricultural Society at Londonderry, as well as at 
several local sales of bulls throughout the six county area. 

In its administration of the Act the Ministry has advisedly 
adopted a cautious and lenient policy. Beginning in 1923 with the 
rejection of only really low grade bulls, the Ministry at each 
subsequent half-yearly inspection has gradually raised the quali- 
fying standard of bulls eligible for licences. By this method the 
small fanner is being educated to the advantages of using good 
class bulls, and consequently it is expected that in the near future 
only those bulls will be licensed which are up to the standard now 
required for premiums. 

Since the Act came into operation the percentage of bulls 
rejected for licences at each inspection was as follows : — 


September 1923 

57 

February 1924 

I S ’4 

September 1924 

22*5 

February 1925 

23*0 

September 1925 

23*0 

February 1926 

36-0 


Critics have alleged that the Act has reduced substantially the 
number of bulls in the country, and that fewer bulls arc being 
reared, but these allegations are refuted by the following figures : — 

Total number of bulls inspected in first year, 1923 ... 6,838 

629 


Do. 

do. 

rejected 

do. 

Do. 

do. 

licensed 

do. 

Do. 

do. 

do. 

March, 1926 


6,209 

6,639 


Increase in 1926 over 1923 ... ... 430 

These figures show that the number of bulls actually licensed 
in 1926 (6,639) was 430 more than was licensed in 1923, and was 
only about 200 less than the total number of bulls (6,838) inspected 
for licences in 1923. This increase may be attributed to the demand 
for better bred bulls and to the higher prices now being realized for 
animals which have been licensed. 
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In Northern Ireland in 1926 there were 2,211 pure-bred bulls. 
The number is gradually increasing, and many farmers who hereto- 
fore kept cross-bred bulls are now keeping pure-bred animals — thus 
a greater demand for pedigree bulls has been created. 

Appeals . — The Act provides that any owner who considers that 
a licence has been refused without sufficient cause may lodge an 
appeal against the Ministry’s decision. In such cases the bulls are 
re-examined by appeal judges, who are all practical farmers and 
quite independent of the Ministry. These judges are appointed by 
the Governor of Northern Ireland and not by the Ministry of 
Agriculture. To prevent frivolous appeals a fee of £ 2 y 2 s. must be 
lodged with each appeal, and this fee is returned to the applicant if 
the appeal is upheld. 

Since the Act came into operation 52 appeals were lodged, 
of which 17 were successful, or approximately one-third of the 
total. 

Cost . — It was at first frequently asserted that the administration 
of such an Act must be expensive, but this has proved to be quite 
a misapprehension. Except in all appeal and in special cases for 
which breeders are employed, the inspections are carried out by 
three of the Ministry’s regular permanent Live Stock Officers, whose 
time is taken up with this work for about a month during the year. 

The annual expenditure in connection with appeal and special 
cases does not exceed ;^!^200, while the average amount received in 
fees and for special in.spections is about ;£‘i,ooo per annum, which 
covers the Ministry’s outlay under the Act. 

The Ministry is convinced that the Act is achieving its object, 
and that its success is due to the whole-hearted support of the 
agricultural community. Farmers realize that legislation of this 
nature was long overdue, and that the slight interference with the 
freedom of action of unprogressive men will be more than compen- 
sated for by the ultimate improvement in the standard of Northern 
Ireland cattle. 


AGRICULTURAL SURVEY OF KINCAR- 
DINESHIRE. 

During the winter of 1925-26 an agricultural survey of 
Kincardineshire was carried out with the primary object of finding 
out what use was being made of all land not accounted for by the 
agricultural returns. It was then discovered that the discrepancy 
between the total area shown in the agricultural returns and that in 
the Ordnance Survey of the county was due almost entirely to 
inaccuracies, many of them fairly large, made by occupiers in 
estimating the extent of their mountain and heath land used for 
grazing. 

While this work was going on the opportunity was taken of 
making a detailed survey of four selected pari.shes in the county. 
Two of these parishes, so far as their agriculture was concerned, 
were fairly typical of much of the land on the north and north-east 
of Scotland. The other two were more or less typical of the land 
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in the east of Scotland. The object of this latter survey was a 
two-fold one. It was intended primarily to describe the present 
state of agriculture in these parishes. Its ultimate object was, 
however, to throw into prominence the importance of all factors 
connected with the proper management of the soils, crops and 
stocks of the farms examined. 

The method employed in carrying out this latter surve)^ was 
briefly as follows : — Every individual farm and holding over 30 
acres arable was visited. Information was readily given by the 
farmers regarding the general methods of management, the kind 
and qualities of stock kept, the prices these fetched when sold, the 
yields of grain per acre, and the systems adopted in laying down 
and manuring the different crops, &c. As far as possible this 
information was checked by the examination of the stock, stack- 
yards, fields, &c. On the information thus acquired balance sheets 
were made up. In these due allowance was made for interest on 
capital at five per cent, per annum, while an arbitrary amount in 
lieu of the personal services of the farmer was included in the 
expenditure side. The resulting figures were stated in terms of 
profit or loss per acre of arable land. These balance sheets were, 
of course, not actual in any sense of the word, but as they 
were founded on information supplied by the farmer and as this 
information was checked as far as possible by the reporters, they 
were at least useful in comparing the results of various methods of 
management. 

The net results clearly indicated that there were wide differences 
in the balance sheetsof onefarm as against another. To take extreme 
instances it may be mentioned that the net profits appeared in some 
cases to amount to as much as two to three pounds per acre, while 
the net losses on farms of the same size and character were as much 
as two pounds per acre. Owing to the complicated nature of 
farming, the numerous branches into which it can be divided, and 
the inter-relation of these branches one with another, it is a difficult 
matter to state definitely the reasons for these profits and losses. 
In a general way it may be said that complete success in farming 
is due to two primary factors : — 

(1) The system or plan of management. 

(2) The skill in management. 

System of Management. — The system or plan of management 
has a profound bearing on the financial success of a farm. A 
suitable system may for instance enable a poor farmer to pull 
through in difficult times, while a skilled farmer working on a 
system that is unsuitable either to the farm or to the economic 
needs of the times may find difficulty in getting ends to meet. 
For instance, a skilled farmer working a second-rate farm several 
miles from a station and devoting his energies to grain and potato 
growing might find it impossible to balance accounts, whereas a 
neighbour farming in a rather careless fashion, but rearing consider- 
able numbers of both cattle and .sheep, might be making fair profits. 
Ample evidence of this was afforded in the survey. Where 
there were large yields of grain per acre, or where the land was 
suitable for growing potatoes of very fine quality, it was customary 
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to find such land intensively worked. On the other hand in the 
poorer districts the less the farmer cropped within certain limits, 
the more chance had he of making a profit. This is shown by the 
following table, which compares all farms in the parishes working 
accoiding to the undermentioned lotations. 


Rotation. 

Profit or Loss per Acre. 


Parish B 


Parish A 

Parish C 


(Soil fair). 

(Soil poor). 

(Soil good). 


.y. d 

s. d. 

s. d. 

Five course 

-18 3 

-25 6 

+ 28 I 

Six course 

+ 46 

- 7 9 

+23 9 

Seven couise easy ... 

Lothian six course... 

H 16 3 

-1 1 I 

- 6 II 


Owing to the smallness of the numbers compared in certain 
instances, the above results are not statistically beyond challenge. 
They indicate, however, pretty clearly that long grass rotations, 
in the poorer districts at any rate, are more suited to the times 
than short grass rotations and close cropping. The reasons for 
this are chiefly the following : — 

(1) Working expenses are lower. 

(2) The rearing of young stock, especially sheep, becomes 
pos.sible. 

(3) Full advantage can be taken of the good effects of wild 
white clover. 

Working Expenses , — Working expenses in a general way are 
largely composed of labour costs. In the case of such crops as 
grain and potatoes, labour enters very largely into the costs of 
production. (Comparing the pre-war and present day prices of 
these commodities and contrasting the rise in prices with the rise 
in labour costs, it is at once apparent why these crops which 
require much labour in their production arc less likely to yield 
profits to-day than they were before the war. On the other hand 
grass-land farming, largely because labour enters but little into the 
cost of production, because rents have not altered much, and 
because the products of grass land farming still stand at relatively 
high price levels, is more profitable than it was before the war. 

Sheep Breeding , — When the pre-war stabilised prices of beef 
and mutton are compared with the prices of to-day, it is noted that 
both wool and mutton stand at higher levels than beef. Sheep, in 
other words, have recently been more profitable than cattle. 
Under North of Scotland conditions it is not unusual for purely 
arable farms specialising in stock to carry a regular stock of sheep, 
provided they have sufficient summer grass to keep on the regular 
stock of cattle as well. Thus, a purelj arable farm worked on the 
five course rotation could not carry a regular stock of sheep as well 
as a regular stock of cattle. On the six course rotation such a 
farm might conceivably carry a regular stock of sheep as well as 
'cattle, but the chances are that some extra grass would be required. 
On the easy seven course rotation there should be abundance of 
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summer grazing for both sheep and cattle. This in part explains 
why a fairly long grass rotation fits in with the keeping of sheep. 

Wild White Clover, — In districts where long grass rotations are 
common, wild white clover, partly because of its increasing ‘the 
grazing capacity of the land, and partly because of its effect in 
enriching the soil, has a very decided bearing on the prosperity of 
the various farms. 

It may be of interest to compare the results obtained from 
the balance sheets of two parishes where long rotations are 
customary. 

Profit or Loss per acre — Average of all Farias. 


Sheep Comparisons, Parish A. Pafish P. 



s. 

d. 

S, 


Sheep... 

+7 

9 

— 0 

3 

No sheep 


1 1 

- 10 

8 

Wild White Clover Comparisons, 

Wild white clover ... 

+<S 

6 

— I 

9 

No wild white clover 

-6 

5 

- 7 

1 1 


Managonent of Stock. — This refers purely to the system which 
the farmer adopts in regard to the management of stock. He may 
for instance keep breeding n^ares and sell geldings at five or six 
years old. He may keep considerable numbers of pigs or he may 
specialise in poultry. Many different .systems were noted, and the 
following generalisations were made : — 

{a) Horse-breeding at present prices is doubtfully profit- 
able, especially if it entails the keeping of an unduly large 
strength of horses on the farm, or if secondary animals only 
are bred. 

{b) Cattle-breeding is closely associated with feeding in the 
poorer districts, but in the cropping districts cattle-feeding 
predominates. The latter method gives the quickest turnover. 
The results obtained depend for their success largely on there 
being a considerable margin between the in-buying price per 
live ewt, and the corresponding selling price. - The method of 
breeding gives more steady and uniformly profitable results 
than that of feeding. 

(c) Dairying where practised was confined to whole milk 
production. Where this was associated with a retail milk 
trade, very good results were obtained. Without a retail 
business the results were only moderately profitable. 

{d) Sheep breeding was much more common than sheep 
feeding in all areas. Farmers who did not keep sheep usually 
let turnips and wintering to flock-masters for much smaller 
sums than they could have obtained had thby kept sheep for 
themselves. The problem of fencing appears to be one of tjje 
greatest obstacles to the keeping of sheep. 

(e) Pigs and poultry were extensively kept in very few 
farms only. Such farms invariably showed good financial 
results. 

Rotations adopted in Good Areas. — Cereal growing is often 
said to be a non-paying concern in these days. But this state- 
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ment is loose and misleading. Despite low prices and high costs of 
production, cereal growing may still be profitable, provided the 
yields per acre are sufficiently high. If the yields per acre are 
exceptionally high it may be very profitable. ^The same holds good 
in regard to potatoes, only it must be remembered that the profits of 
potato-growing are mainly dependent on the price per ton at the 
farm. In the crop-growing districts under review some very high 
yields of grain were recorded, while the prices per ton for the 
potato crop on certain farms where seed of suitable kinds was being 
produced were also comparatively high. On the more fertile farms 
close cropping and high labour costs were frequently associated 
with very good results. This applies to the best farms only ; on all 
others a longer grass rotation might conceivably be adopted with 
advantage. 

Skill of Management. — Under this heading may be considered 
all points connected with the management of stock, crops, labour, 
and business methods 

Cattle Breeding , — Very different results were noted comparing 
individual farms with each other. It was frequently noticed that 
some farmers managed to market their fat cattle six to nine months 
earlier than others, and yet obtain equally good prices. Such a 
result might be due to : — 

(1) The skill employed in selecting the parents. 

(2) The management of the calf until weaning time. 

(3) The feeding of the weaned calf, so that the calf flesh is 
not lost. 

Cattle Feeding , — In the districts under consideration two main 
methods of feeding were employed. In the breeding districts 
feeding was a slow and gradual process, and only limited quantities 
of concentrates, principally oats, were used. In the feeding <listricts 
very large quantities of cake up to ten and eleven pounds a day 
were used, the aim being to effect a speedy fattening process and 
a consequently quick turnover. In such districts farmers anticipate 
a considerable appreciation in the price per ewt of the animal 
when sold as compared with the in-buying cost. If such a result is 
obtained then the employment of what might otherwise be termed 
wastefully large amounts of concentrates can be justified. Other- 
wise the procedure is doubtfully profitable. In any ca.se it is 
probable that equally as good results could be obtained by sub- 
stituting cheaper starchy foods for part of the cake ration. 

Sheep Breeding and Feeding . — Here again different farms 
produced very different results, even when the same class of sheep 
was kept. Good results were attributed by the farmers themselves 
to the importance of securing good rams, and to the plentiful 
feeding of both ewes and lambs in the spring. 

Pigs , — On many farms the reporters were told that pigs did 
not do well, but only in a few instances did pigs appear to receive 
the same amount of attention as was given to cattle. 

Poultry . — Several farms showed gratifying results in regard to 
poultry-keeping. The best results were obtained where only good 
laying breeds were kept, and where early hatching was made 
possible by the use of incubators. On some such farms keeping 
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200 hens, the gross income from eggs alone amounted to over £5 
a week during part of the winter. 

Grain Crops , — Considerable variations in the yield of grain 
were frequently noted. These were in part due to .soil, and in' no 
little measure to the skill of the farmer as exemplified by persistent 
good farming. For instance the approximate yields of grain on 
three adjoining farms in the same district was found to be as 
follows : — 



Yield per Acre in Bushels. 



Oats. 

llarlry. 

1^'arm A 

50 

40 

„ B 

24 

20 

„ c 

4« 

36 


Turnips , — In few instances were bad crops of turnips observed. 
On one particular farm worked on the five course rotation the 
turnip crop was more or less of a failure owing to finger-and-toe 
disease. This disease was very little in evidence during the season 
1925. The proportion of crop affected in the districts under review 
was less than 5 per cent. In other instances the failure of the 
crop was attributed largely to mismanagement of the field at 
sowing time. 

Potatoes , — On some fertile and well-managed farms where the 
average yield of potatoes runs between seven and eight tons 
per acre it was noted that the yields of King Edward potatoes 
owing to blight were as low as four tons during the past season. 
Although the crops of King Edwards and other potatoes in recent 
years have frequently suffered considerable reductions in yield by 
bl ight, the recorders found that no steps* were taken to combat the 
disease. Otherwise this crop was very well managed. 

Hay and Grass , — Very striking contrasts were frequently 
observed in connection with the hay and grass crops. In some 
districts large quantities of Italian ryegrass were sown in the grass 
seed mixtures, while the resultant hay crop was manured with 
sulphate of ammonia. Little red clover could be observed in 
either the hay or aftermath, while the second year’s grass was poor 
in the extreme. In other districts where little or no Italian rye 
grass was used, but where wild white clover was included in the 
grass seed mixtures, and where artificials were applied with a view 
to helping the clovers particularly, very good results in the aftermath 
and subsequent i)astures were obtained. Yields of hay varied from 
less than one ton to over three tons per acre, while similar varia- 
tions were noted in the grazing capacities of the pastures. Boundary 
fences frequently were noted as dividing pasture fields the grazing 
powers of which were as 3 to i. 

Labour , — In order to compare the strength of horse and manjual 
labour employed on the various farms, the basis of acres per shift 
on an easy six course rotation was employed. Thus on a farm of 144 
acres worked according to the above rotation and employing four 
men, inclusive of the farmer, and four horses, the man and horse 
equivalent would each amount to 6 acres. In the case of the 
Lothian six course rotation the figures obtained would have to be 
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increased approximately by two-thirds. The following table 
gives some comparisons (rotations identical) : — ^ 



JMan 

Equivalent. 

H orse 
Equivalent. 

Kemai ks. 

Farm A ... 

4*5 acres 

4*5 acies 

Well run— piofits small. 

Farm B ... 

6 „ 

7 

Well run — profits fairly large. 

Farm C ... 

3-75 .. 

5*5 „ 

Exceptionally well run profits 




very small. 

Farm D ... 

4-75 „ 

! 4*75 1 , 

1 i 

Loss considerable. 


It is interesting to note that in the southern parishes of 
Kincardineshire labour on farms is extremely well organised and 
very highly paid. Some instances were noted of cattlemen attend- 
ing to upwards of one hundred cattle, whereas the equivalent 
number in other districts would scarcely exceed forty. This 
comparison is not strictly accurate since the customs in the 
districts compared show certain differences. They sugggested to 
the reporters, however, that very considerable savings in labour 
could be effected by properly planned steadings. 

Tractors . — Owing to the stony nature of the fields and the 
comparatively small size of the farms in the northern parts of the 
countr}^, tractors were uncommon. In the southern districts some 
were employed with great advantage. In certain instances they 
displaced three if not four horses, but in other cases the displace- 
ment effected was practically nil. 

Business Methods . — Only very general observations could be 
made. In certain districts many of the farmers were members of 
a purchasing co-operative society and short credit transactions were 
customary. Considerable numbers of farmers, however, were evi- 
dently working on long credit systems and were practically tied 
customers of various firms. The sales of cattle, sheep and pigs were 
effected by auction marts for the most part. Eggs were usually sold 
to grocers’ carts at prices very considerably below those ruling in the 
large cities. The time spent by farmers in attending ordinary 
markets varied from less than a day a fortnight in the northern 
districts to one and frequently two days a week in the southern 
districts. The time spent at sales had very frequently no relation 
to the amount of business carried through. Telephones were used 
only on some of the larger farms. Most farmers were shrewd 
judges of the value of everything they had to sell, but in the matter 
of purchasing both manures and feeding stuffs sound judgment w^as 
less noticeably displayed. 

Education . — In one district where the farming was distinctly 
superior it was noted that the good results were in very large 
measure due to the efforts of the College of Agriculture. In this 
district systematic classes in agriculture followed by numerous 
experiments had awakened the minds of most farmers to the 
benefits to be derived from science as applied to agriculture. It 
may be added, too, that most farmers in this district were very fully 
conversant with the valuation of manures on the unit basis. 

Liming and Drainage . — The shortage of labour during the war 

254 






1926] AGRICULTURAL SURVEY OF KINCARDINESHIRE. 


and the recent decline in agricultural prosperity had evidently pre- 
vented or discouraged fanners from spending much money on 
these two forms of improvement. Practically no draining and very 
little liming had been done within recent years in the parishes 
under review. The need for either was, however, not so pronounced 
as might be expected. 

Rough Gra:iings . — Although very good use was frequently made 
of the rough grazings on a large number of farms, and although 
these were rightly considered as assets to the farm, in far too many 
cases farmers did not seem to realise the possibilities of these 
grazings. PVequently they were improperly fenced, while nothing 
had been done to improve them by such operations as draining 
and systematic burning of whins or heather. In no single instance 
did the reporters come across any attempt being made to improve 
rough grazings by manurial treatment. Even the manurial treat- 
ment of rotation and other grasses appears to be but little practised. 
That this form of productive expenditure is so little indulged in is 
very surprising. 

Buildings. — The farm buildings were on the whole substantial 
and generally commodious. In few instances was good accommoda- 
tion for pigs provided, and lack of proper implement sheds was 
noticeable in some districts. In the southern part of the county 
most farm buildings had been planned with a view to labour 
saving. The number of cottar houses varied from 25 per cent, of 
the total number of male agricultural workers employed in some 
districts to 50 per cent, in others. 

General Conclusions. — Speaking generally, the agriculture of 
the four pari.shes under review reached a high standard. The 
grain yields even in the poorer parishes were above the averages 
for the whole of Scotland. The land was generally clean, dry and 
well managed, while the organisation of labour was very good. 
Yet in spite of all this the balance sheets, after interest on capital 
and an allowance for the farmers services were deducted, were 
freciuently on the wrong side. But the apparent cause of this, viz , 
low prices for what the farmer had to sell and high working 
expenses, does not explain why so many farms were able to show 
a balance on the right side. In far too many instances methods, 
suitable neither to the farm nor to the existing times, were being 
blindly followed. In other instances lack of skill of management 
in some or other of the branches of the farm accounted for losses 
being made. Greater attention should undoubtedly be paid to the 
growing of seed potatoes, and to the keeping of sheep, pigs and 
poultry. On many of the poorer farms better results would be 
obtained by making u.se of longer grass rotations. The contrasts 
displayed by comparing the different farms made it very plain that 
skill or lack of skill in the management of crops, live stock and 
labour accounted for wide differences in the results. The benefits 
to be derived from agricultural education, though widely, are by 
no means sufficiently, taken advantage of. Lastly, considerable 
savings could in man)" instances be made were better business 
methods adopted. Altogether, high though the standard of 
farming is in this county, there is yet room for con.siderable 
improvement. 
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FARM ECONOMICS. 

SCIENTIMC experiment and research in relation to crop 
production and animal husbandry have for at least three genera- 
tions been cairied on with success in Great Britain, and have, in 
conjunction with the ability and experience of practical farmers, 
done much to maintain the place that British farming holds in the 
world. The same cannot be said of the business side of farming. 
It need hardly be stated that many farmers are good men of 
business, but their piactice has not been codified, nor have the 
economics of the agricultural industry been investigated with any 
degree of fulness. British economists have given their attention 
mainly to manufacturing industry and finance, in both of which 
activities Britain was pre-eminent throughout the greater part of 
the nineteenth century. Apart from Ricardo’s theory of rent, with 
its associated “ law of diminishing returns,” the student of 
economics at a British University hears or reads little that bcar.s 
on the fundamei'ital industry of agriculture. This is not remark- 
able, in view of the paucity of material. Until recently few 
farmers kept accounts, and while the pressure of the increased 
income tax has induced a greater number to do so, the practice is 
not yet as much a matter of course even among the larger farmers 
as it is among men carrying on urban businesses of comparable 
size. 

Sir Daniel Hall, speaking three years ago on “ The Teaching 
of Agriculture,” asked what characterised a good farmer as dis- 
tinct from a bad one, and his answer was summed up in the one 
word “ management.” Hence he went on to say that the basis of 
the teaching of agriculture was or should be ‘‘accountancy.”^ 
This revolutionary doctrine, which Sir Daniel Hall himself 
described as “somewhat one-sided,” may at any rate .scive as an 
introduction to the brief account that will here be given of certain 
recent developments in Scotland. 

Among the countries where special attention has been given to 
agricultural economics the United States, Denmark and Switzer- 
land are conspicuous. In each of these countries agriculture fills 
a iarger place in the national economy than it docs in Britain, and 
it is natural that the economic investigation of the industry should 
have been taken up, whether by voluntary bodies like the Swiss 
Peasants’ Union, by Go\ eminent Departments or by Universities 
and Agricultural Colleges. In all three countries the scientific 
treatment of farm accounts and statistics has yielded results that 
are of service alike, although perhaps in varying degrees, to the 
economist and to the farmer. It cannot be said that either in 
England or in Scotland has comparable progress been made. On 
the other hand, each country has its own problems, and the best 
method of dealing with these must be evolved and not borrowed. 

An important step was taken in 1913, when the Institute for 
Research in Agricultural Economics was established at Oxford. 
During the war, administrative requirements led to the investigation 
of the cost of production of milk and other kinds of farm produce. 
The Agricultural Costings Committee, under which sy.stematic 
^ Journal of the Ministry of Agriculture^ December 1923, p. 802. 
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investigation of cost of production was carried on in Scotland and 
Ireland as well as in England and Wales, was set up in 1919, but 
was dissolved for reasons of economy in 1921, before it had had 
time to reach results of real value. More recently, various English 
Universities and Colleges have appointed economic advisory 
officers, who will study the systems of farm management in their 
respective areas and take part in teaching principles of economic 
farm management.^ 

In the Scottish Agricultural Colleges, economics and farm 
book-keeping form part of the normal course of study, as they do 
in several teaching institutions in England. Recently, however, in 
order to bring Scotland into line witli modern developments, the 
Board of Agriculture for Scotland decided to appoint an Advisory 
Officer in Farm Economics, and funds have been provided for the 
appointment of officers of a similar kind by each of the Colleges. 
For the purpose of investigating the whole question with special 
reference to Scottish conditions the Boaid appointed last year 
a Committee consisting of Messrs. H. M. Conacher, J. Row Fogo, 
C.A., A. C. M'Candlish, G. G. Mercer, J. M. Ram‘?ay, and Professor 
W. R. Scott, with the following reference : — 

*‘To examine and report on various methods of farm 
accounting followed in different countries, and to recommend 
the one which seems best for ascertaining (i) cost of produc- 
tion, (2) profit (making all due allowances for the difference 
betw^een the conditions of agriculture and those of other 
industries). 

“To indicate generally what are the principal problems of 
farm economics, the solution of which might be aided b}^ the 
collected results of a sufficient number of kept accounts, and 
whether there is any further statistical information which the 
Board might profitably collect for the pin pose of solving such 
problems/* 

The Committee has now presented its report to the Board, 
and the following summary of it has been prepared for publication. 

The Committee begin by distinguishing between two general 
types of farm accounting — (i) a form of account designed to show 
the profit or loss on the farm undertaking as a whole ; {2) a more 
analytical set of accounts, in w'hich an attempt is made to isolate 
the various kinds of operation carried on as parts of the under- 
taking, the calculation of cost of production often being made a 
special feature of the analysis. Each of these types of account, 
if available in sufficient numbers, may form the basis of further 
calculation and of economic conclusions. Since, however, the 
second type demands much more labour on the. part of the farmer 
than the first, it is not to be expected that accounts of this 
analytical type will be readily available. The discussion of the 
nature and limitations of “cost*’ accounting in agriculture is post- 
poned to a later part of the report, and the Committee proceed 
first to consider the simpler form of profit and loss account. 

In this connection an examination has been made of the 

^ See “The Stiuly and Teaching of Agricultural Economics/' by A. W. 
Ashby ; Journal of the Ministry of A gricutiurcy June 1924, p. 236. 
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systems of accounting in use in Switzerland and Denmark.^ As 
these are countries of small family holdings, the authorities con- 
cerned in the analysis of farm accounts have directed their 
activities mainly to the ascertainment of the gross and net 
return produced by the farm, leckoncd from various points of 
view — individual, family and social, some of which are unfamiliar 
to the British mind, and {d) to estimating the profitableness of the 
agricultural industry as a whole from year to year. The systems 
followed in the two countries, while affording useful guidance on 
many points, exhibit an elaboration that appears to be unnecessary 
for the purposes contemplated by the Committee. 

The system of book-keeping recommended by the Committee 
need not here be described in detail. It is in fact the method 
usually followed by Scottish farmers in keeping accounts or by 
accountants on their behalf. Certain points on which business 
practice varies, and on which uniformity has to be secured, are 
discussed at some length, and for the rest it is suggested that any 
points of difference arising between the persons concerned in 
collating the accounts should be settled with the assistance of a 
professional accountant. Attention may be drawn to the recom- 
mendation that in all cases Whitsunday should be the date for 
closing the accounts. 

One important matter on which a difference of practice exists 
is the treatment of interest on capital and earnings of manage- 
ment. Neither of the.se, say the Committee, can properly be 
entered in the “outgoings” side of an account. They quote with 
approval the following })assages fiom Mr. Oi win's work Farming 
Costs (pp. 57-59): — “Interest on the farmer’s own capital mu.st 
always be an allocation of profits ; interest on any borrowed 
capital is a charge against profits ; in neither case can it be a 
charge against cost. . . . Another common error in statements 
of costs is the inclusion of a charge for the farmers reward as 
manager. This again ... is a matter to be ascertained from 
the profits. (The salary or wages of a paid manager are, of conr.se, 
a legitimate charge against cost.s.)” 

The “net return,” or “profit” in the wdder sense, thus falls to 
be divided between interest on capital and earnings of manage- 
ment. Here a difficulty arises. The American economists allow 
five per cent, interest on capital. With regard, howtwer, to 
Scottish agriculture the Committee say, “ It is difficult to sugge.st 
any flat rate of interest ; any such figure would be more or less 
conventional and based generally on the analogy of commercial 
and indu.strial undertaking.s. If, however, the figure is put any- 
thing like as high as the normal return expected on capital in 
such concerns, it would probably be impossible to make any 
allowance for earnings of management. . . . Perhaps then at 
present it will not be possible to do much more than ascertain 
which types of agriculture give a relatively steady return and 
which do not.” 

For the purpose of inducing more farmers to keep accounts, 

1 The Committee found the monograph entitled “Lcs Offices de Compta- 
bilitc Agricole,” published by the International Institute of Agiiciiltuie in Rome, 
of great help in this part of their work. 
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the Committee think that co-operative action by groups of farmers 
is desirable. Such groups need not be formed ad hoc. Existing 
farmers’ societies, such as branches of the National Farmers’ Union, 
societies affiliated to the Scottish Chamber of Agriculture and 
Co-operative Societies, might organise the keeping of accounts by 
their members, and such groups might usefully employ accountants 
in country towns to help farmers to keep accounts in a suitable 
form or to give them hints as to how it should be done. 

Reference has already been made to the use of farm accounts 
in Switzerland and Denmark for the purpose of ascertaining the 
profitableness of the agricultural industry from year to year. 
The farms dealt with may be classified in several ways — by 
districts, by size and by type of farming. The Committee recom- 
mend that in Scotland the following scheme of division should be 
adopted : — 

(1) The east coast from Berwick to Forfar, with the low- 
land parts of Perth and parts of Stirling and Lanark. Here 
arable cultivation is carried on primarily for the sale of the crops. 

(2) The north-east lowlands from Kincardine to Piaster 
Ross. Here arable cultivation is carried on primarily for the 
feeding of stock, and only to a certain extent for the sale of 
grain and potatoes. 

(3) The south-west from the Clyde to the Solway, includ- 
ing Bute and parts of Argyll. Here the chief interests are 
dairying and cattle- raising, with the production of grain and 
potatoes in parts of Ayr, Wigtown and Dumfries. 

(4) The Southern Uplands and the Grampians for hill 
sheep farms. 

The first three districts roughly coincide with the college areas, 
and will thus lend themselves to special investigation by the 
college officers. 

It will be gathered from the discussion summarized above that 
the committee hope for results useful alike to the farmer and to 
the economist from the examination of profit and loss accounts of 
a relatively simple type. They believe that in recent discussion of 
agricultural economics in Pmgland and Scotland too much stress 
has been laid on the analytical or “cost” accounts mentioned at 
the beginning of their report as the second type. “ We have 
come,” they say, to the conclusion that the ascertainment of the cost 
of producing individual farm crops by means of scientific accounting 
must be dismissed for the present . . . except under special arrange- 
ments between selected farmers and accounting officials.” This 
conclusion is not reached, however, without a careful examination 
of the whole question. 

In the United States farm accounting has been directed mainly 
towards the ascertainment of cost of production. This is «ot 
unnatural, as North American agriculture is largely associated with 
the production of staple crops, which are grown over large areas 
and by a great number of farmers. The data used are not 
exclusively such as are measured by money values, and in a sense 
it would be possible to arrive at substantial results by equating the 
amount of labour spent on a particular field, plus the amount of 
seed sown and of manures applied, plus a factor for the natural 
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fertility of the soil, with the actual amount of crop raised ; nothing 
need be stated in terms of money, although normally the money 
standard is used in comparing the results obtained on various farms. 

The question remains whether the costing’' system now used 
to an increasing extent in other industries can appropriately be 
applied to agricultural production. In other industries the object 
of “costing” is directly practical; the manufacturer uses the 
method in order to fix the price at which he can afford to sell a 
commodity, or the contractor to determine his estimate for a piece 
of work. It is true that during the period of control the cost of 
producing milk was ascertained in order to fix its price; but 
generally speaking “costing” in agriculture is designed to secure 
information as to the cost of producing a thing that has already 
been produced and sold. Apart from this difference of principle, 
there are certain difficulties, such as the amount of clerical labour 
involved in a complete analysis of farming operations, and the 
difficulty of dealing separately with crops that actually form part 
of a rotation, which seriously limit the possibility of applying the 
costing system to agriculture. These observations do not, however, 
apply in the fullest sense to the ascertainment of the cost of feeding 
live stock or producing milk or any other staple product ; in these 
cases the cost per unit can be ascertained by dividing the total cost 
by the number of units produced. 

Further, if the object in view is the ascertainment of com- 
parative costs, the difficulties indicated above can be to a 
considerable extent overcome. Tlie committee gives two 
examples: — (i) the ascertainment, in a period of falling prices, of 
the cost of producing wheat on the poorer soils and the better ones 
respectively ; (2) the estimation of the difference in costs and 
return to be expected as the result of substituting sugar-beet for 
turnips or mangolds. For the purpose of such inquiries it will he 
enough to concentrate on those points where there is g(H)d reason 
to suppose that the diffeiences will be found. The possibility of 
eliminating all those factors which in each case can be regarded as 
common will go some way towards neutralizing the difficulty of 
isolating one part of the rotation. In any case, however, the 
ascertainment of the amount and cost of the labour needed for the 
operations in question presents a difficult problem. The committee 
recommend that a special inquiry should be undertaken at an early 
stage of the Board’s economic investigations with the object of 
fixing “the standard of labour required for the whole process of 
growing and reaping any one crop under ‘ normal ’ conditions of 
soil and weather, soil of a certain quality being taken as a standard.” 

The Committee emphasise the general desirability of com- 
bining the financial data in agricultural inquiries with the results 
of general economic and technical studies. Thus in an investiga- 
tion into the cost of feeding bullocks or pigs, account should be 
taken of the results of research in animal nutrition. It is further 
of importance to have for each farm that is dealt with the general 
economic background that is postulated by the American system 
of cost accounting. The most important particulars are : — 

(i) Geographical situation, with distance from main 
market or consuming centre. 
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(2) Character of soil ; valuation or assessment. 

(3) Mode of cultivation, rotation, &c. ; this involves a 
definition of ‘'rotation grass.” 

(4) Inventory of labour (including members of family 
working), stock and the more important farm implements. 

Notes are given of a special Swedish inquiry held a few years 
ago into the cost of production of certain kinds of agricultural 
produce. The data collected resemble those which the American 
economists regard as important. 

Although the Committee deprecate excessive attention being 
given to the ascertainment of the cost of production of any single 
crop, they do not wish to be understood as disparaging inquiries 
into the economy of farm management. They give two examples 
of comparative inquiries of this nature. The first relates to a 
number of farms in the State of Indiana, U.S. A. Here the relation 
of the “ labour income” (i.e. the net return less interest on capital 
at 5 per cent.) to a number of variables, such as extent of 
holding, return from stock, yield of crops, &c., is worked out so as 
to give a number of different tests of economic farm management. 
Some of the correlations established appears to have little practical 
meaning, but the general results are of undoubted value. The 
second inquiry is one carried out by the Oxford Institute, and 
directed mainly towards bringing out the influence of the size of 
the farm on its economic [)Osition, the test ultimately resting largely 
on the relative efficiency of manual and horse labour on the various 
farms. 

In neither case have the authors of these inquiries endeavoured 
to ascertain the cost of production of individual crops or of milk or 
of any kind of live stock. The conclusion is that the main con- 
tribution to general economic inquiries made by investigation into 
costs is that of furnishing tests of the economic use of fixed capital, 
circulating capital and labour. *' The American inquirers seem to 
be on the right lines when they make the ‘ labour income,’ i.e. the 
earnings of the farmer above a bare market rate of interest on his 
capital, the test of management, and ask what practices appear to 
secure such a return. The ‘ brain work ’ is not in the items costed ; 
it shows itself in a happy combination of operations, but of each of 
these the mind of the farmer does undoubtedly count the cost.” 

The programme recommended for inquiry in Scotland is the 
investigation of each of the types of farming mentioned above, 
by means of farm accounts and statistical information other than 
financial, to be obtained by issuing questionnaires to farmers 
willing to take part in the scheme. The economic investigator 
will endeavour to discover the standard cost of production in any 
one type of farming. This will to some extent require the keep- 
ing of cost accounts in the narrow sense, but it is doubtful, as hgs 
already beeti remarked, how far the keeping of such accounts is 
possible for the average farmer. Certain special problems arising 
in connection with various types of farming are then discussed, 
besides certain general problems — (i) an examination of the relative 
efficiency with which labour power is used ; (2) the determination 
of the limits of the scale on which a single farm business will be 
carried on in the different types, measured not merely by the 
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size” of the holding, but by the value of the land and the amount 
of capital invested ; (3) an analysis of the different forms in which 
capital is invested in a particular undertaking : (<?) land and per- 
manent improvements, (i?) fixed working capital, (c) circulating 
capital. Since, as already noted, each of the Colleges of Agri- 
culture has within its sphere of work (apart from the crofting 
counties, which are divided between the West of Scotland and the 
North of Scotland Colleges) a definite agricultural region, the 
Colleges will probably wish their officers to concentrate mainly 
on problems arising in connection with the branches of agriculture 
most common in their several areas. 


PIG IMPROVEMENT. 

II. MEETING COMMERCIAL REQUIREMENTS. 

H. R. Davidson, M.A., Dip. Agric., 

School of A^riculiure^ Cambridge. 

The Inheritance of Commercially Important Factors.— The 

discovery of the underlying principles of what is known as Mendelism 
led people at first to suppose that it would soon be possible to build 
up new varieties and breeds of both animals and plants in which 
would be concentrated as many good characteristics as possible and 
from which would be eliminated the bulk of undesirable factors. 
Further lesearch, however, soon showed the futility of such a hope 
for the immediate future. It is true that in the case of plants it has 
been possible by Mendelian methods to build up such a wheat as 
Yeoman II, possessing the good qualities of very hard grain, strong 
straw, resistance to rust, &c., each of which qualities has, so to speak, 
been picked out separately from different and sometime> otherwise 
insignificant varieties and combined in one new variety. But e\cn 
yet only fairly simple factors can be combined at will, and a vast 
amount of pure research must still be done before sufficient infor- 
mation is available to make possible the combination of some of the 
less easily understood characters. 

In the ca.se of farm animals the position is infinitely more 
difficult for two main reasons. In the first place reproduction in 
the higher animals can only take place by the breeding together of 
two distinct individuals, male and female. Most plants po.ssess 
reproductive organs of both sexes, and seeds formed from the 
fertilisation of an egg by a sperm of the same individual are as 
strong and robu.st as from fertilisation carried out between two 
separate and unrelated plants. In the animal kingdom it is 
impossible to produce a “pure line” of descendants from one 
individual after the desired good characters have been concentrated 
in it, because in order to reproduce at all it must be fertilised by 
another individual in which it has been impossible to concentrate 
exactly the same characters in exactly the same condition. 

In the .second place many of the most commercially important 
points in animal production arc physiological rather than anatomical, 
that is to say that they are connected with the way in which an 
organ of the body works rather than with its structure. And 
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although it might be possible, for example, to find out just how large 
and small udders are inherited, it is vastly more difficult to find out 
how milk yield is inherited, because milk yield is not wholly, if at 
all, dependant upon size of udder. The secretion of milk is not yet 
properly understood, but there is reason to suppose that it is 
probably due to the interaction of several independent factors, and 
until we know what each factor is, how it is inherited, and what its 
effect is when inherited along with varying numbers of the other 
factors, we shall be in the dark as regards using Mendelian methods 
for building up a special breed containing the maximum of milk 
producing qualities. 

In the case of the economical use of food there is the same 
difficulty, because this is affected not only by the balance of the 
various ingredients in the food, but also by the inherent capacity 
either to digest more of the food that is eaten or to make more use 
of what is digested. Digestion, like milk secretion, is a much less 
definite affair than the shape of horns or the colour of the hair, and 
consequently it has so far been impossible to find out exactly what 
factor or factors are concerned in its inheritance. 

When we come to the actual muscles and bones which makeup 
the various cuts and joints there is more reason to believe that we 
may soon be able to separate out some of the more important 
factors, because conformation is one of the things about w^hich 
Mendelian information was first obtained, but the greatest difficulty 
to be faced is the fact that environment has a very considerable 
effect upon conformation as well as heredity. Every breeder of 
pigs knows that however welhbred a pigling may be, it will develop 
an absolutely abnormal carcase if it is starved of total food or of 
any of the essential food constituents. A pig, for example, which 
is starved of protein will make very little growth in weight and will 
develop a particularly shallow body, while on the contrary its legs 
will assume relatively long proportions. Where lime is deficient in 
the diet, pigs tend to become rather fat and stumpy, and because 
rickets often set in, the legs appear to be short. Such marked 
effectsof external conditions upon the carcase make it very difficult to 
find out just how much of any particular point is due to environment 
and how much to breeding. Until the exact effect of each of these 
circumstances on conformation is known so that by making correc- 
tions for them the conformation points can all be reduced to the 
condition due to inheritance alone, it will not be possible to begin 
building up the best conformation points into one breed. 

In spite of all these difficulties, however, Mendelism has some- 
thing of considerable importance to contribute to the assistance of 
the pig breeder, and this is the value of the progeny test. The 
essence of Mendelism consists in the observed facf that when, say, 
a polled bull is mated to a horned cow the offspring will be polled^ 
The reason for this is that although the offspring have inherited 
horns from the dam and absence of horns from the sire, the polled 
condition for some reason dominates over the horned condition and 
no horns are seen. But the animal still has horns in its constitu- 
tion although they are suppressed, and if it is bred with an animal 
of the opposite sex w»hich is horned, the chances are that the 
resultant calf will carry horns in one out of every two cases. If on 

263 



THE SCOTTISH JOURNAL OF AGRICULTURE. [jULY 

the other hand it is mated with a polled animal it will invariably 
throw a polled calf. 

Suppose now that a polled bull is mated with a polled cow. 
The resultant offspring will be polled as in the previous case, but 
this time it has not inherited horns even in the suppressed condition. 
This means that even if it is now bred to a horned animal the calf 
will in all cases still be polled. 

In both cases the offspring of the first cross was polled, but in 
the one case it might or might not breed true for horns according 
as to how it was mated. In the second case it would invariably 
breed true to the polled condition. This produces one of the 
biggest difficulties that the breeder has to face, because whenever 
any particular character is “ dominant'' it may be present either in 
the true-breeding double condition or in the hybrid single condition, 
and it is absolutely impossible to tell from external examination 
which is the case. The only method of finding out is to make a 
trial mating, and if this is done in the correct way the first result 
will often supply the answer to the problem. 

Yet there is still a large number of breeders who believe that 
like always begets like, and in fact the present day showyard 
system is based almost entirely on this assumption. Having first 
of all decided that an animal has been bred which is of outstanding 
merit, the breeding test is the only sound way to determine whether 
or not it will hand on its good qualities to its progeny. While 
British breeding methods have been largely devoted to following 
certain empirical fashions in external conformation, our competitors 
in the pig trade have not only been concentrating on improving 
those commercial points that we have now shown to possess the 
greatest money value, but they have also been quicker to see the 
value of the breeding test as compared with the less reliable 
selection of individuals. 

Scandinavian Breeding Methods. — A description of the 
methods employed in Denmark and Sweden and of the organisa- 
tion which correlates the results obtained with their application 
throughout the country will be found in the last volume of the 
Journal of the Ministry of Agriculture (3), but it may just be stated 
here that records of fecundity and breeding qualities are kept by 
the live stock advisers from information supplied by the breeder, 
and records of the ability of pigs to grow rapidly on small amounts 
of food and to produce good bacon carcases are obtained from pig- 
testing stations. At these stations four piglings from each sow 
to be tested are placed at weaning in a pen by themselves and the 
amount of food which they consume and the weekly gain in live 
weight are accurately recorded. After slaughter the carcase from 
each pig is carefully measured and points are awarded for the 
quality. All the figures obtained at these testing stations are 
carefully totalled, averaged and analysed and are then issued in 
annual reports. 

On account of the number of large tables of figures it is 
unfortunately impossible to reproduce here a specimen page of 
these reports, but Table IV shows a selection of the more 
important headings under which information is actually given 
for each pen of four pigs. 
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Any pig breeder who really wishes to study the exact figures 
of bacon production is well advised to obtain these annual reports, 
and the writer would be glad to assist by supplying translations of 
the column headings of the more important tables. The results 
so far obtained are distinctly interesting. 

Danish Results . — Testing in Denmark began in 1907 and 
figures are available from that year on. Taking the averages of 
all pigs tested in each year it is found that there is no increase in 
the percentage of export bacon, but that the points given at judging 
of firmness of flesh (12*2 in 1910, 12*5 in 1924), form and fulness 
of belly (ro‘5 in 1910, iri in 1924), fineness of head, bone and 
rind (11*9 in 1910, 12*3 in 1924), and particularly form and size of 
hams (ii.oin 1910, 12.0 in 1924), have all increased. What is of 
even greater importance is that the amount of food required to 
produce one pound of gain has dropped in the case of the Landrace 
or Native Breed from 379 lbs. in 1910 to 3*52 lbs. in 1924. 

The improvement in individual herds is in some cases even 
more marked. In 1910 the Daastrup herd had an average figure 
of 3*6o food units per unit of gain, which was reduced in 1924 to 
3*41. In the case of the Hagelbjergaard herd the figure in 1915 
was 4’io and in 1924 it was 3*30, which in itself represents a 
reduction in the cost of production by approximately 8 per cent. 

Perhaps what will most interest breeders in this country will be 
the comparison between the two pure breeds of Large White and 
Landrace and the first cross pigs between these breeds w^hich is 
made possible by the analysis of breed averages as shown in 
Table IV. 


TABLE IV. 


Breed Comparisons. 



1 

Landrace. 

L . . 

Large 

White. 

First Cross 
Pigs. 

Age in days to reach bacon weight 

190 

1 

195 

' 182 

f 

Lb. food unitb per i lb. gain during test... 

3-52 

3-55 

' 3-32 

Percentage of export bacon 

6 o*i 

1 

624 

61.5 

Thickness in ins. of streak j 

1 I *06 

1-34 

MO 

Points awarded for : — 

1 



Firmness of flesh 

12-5 

! 13-2 

12-6 

Foim and si/e of hams 1 

J 2'0 

13-0 

12*8 

Fineness of head, bone and lind ... 1 

12-3 

131 

12*7 

Length of middle 1 

117 

10-2 

11-6 

Thickness and distribution of back fat 1 

12-3 1 

12-1 

1 12*9 


The cross bred pigs stand out as distinctly quicker growers, and 
it is of great interest to note that this is correlated with economy 
of food consumption, the average of 3*32 food units per unif of 
grain in the case of the cross pigs being particularly creditable. 

In firmness of flesh, form and size of hams and fineness of head 
and bone, the Large Whites are superior. In length of body the 
Landrace seems to be the best, but in thickness and distribution of 
back fat the cross-bred pigs again come to the top. 

With a view to obtaining information about the hereditary 
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value of sires an attempt has been made to tabulate the different 
offspring of one boar together. A simple comparison of the 
averages of litters from each boar would seem to be rather mislead- 
ing, and one would imagine that these tables would be best utilised 
by comparing the difference between daughter and dam as is now 
being done in the case of milk records. 

One further way in which the Danish results have been 
tabulated is to draw up a list in which the breeding centres are 
placed in order of merit as regards the economy of food consump- 
tion of their pigs. The best figure recorded for Landrace in 1924 
was the extremely low one of 2*98 food units per unit of gain, and 
there were eighteen pens of Landrace pigs in which the figure was 
not higher than 3*30. In Denmark the greatest interest is taken in 
this list, and there is as keen, if not even keener, rivalry to be at the top 
as there is to win a championship at the Highland and Agricultural 
Show in Scotland. 

There are, of course, cases where it is desirable to improve a 
herd in some other particular, and in looking round for fresh blood 
to bring about such improvement, a breeder finds these testing 
station results extremely valuable. If his sows are, for example, 
regularly throwing short pigs, he will try introducing a boar from 
a herd whose figures for length are considerably above the average, 
and the same would hold good for any other point. 

Results (4). — The results so far obtained from Sweden 
only cover about eighteen months of testing. Yet not only are 
they very interesting, but it would appear that they have been 
analysed more thoroughly than the more numerous Danish figures. 

The number of litters tested is probably not yet great enough 
to bring out any marked difference between the native Lantras 
and the Large White breeds. The Lantras, however, appear to 
have a rather better distribution of back fat, while the Large 
Whites have larger and better .shaped hams. 

More interesting, jx^rhaps, is the fact that where at least three 
litters from one herd have been tested, it is possible to get some 
indication of the lines along which that herd is being specially 
developed. For example, it is interesting to compare two herds of 
Large Whites tested in 1924. 



No. of 
Litters. 

Food 
units per 

1 lb. 
(lain. 

Per cent 
Export 
Bacon. 

Length 

of 

Middle. 

Thick- 
ness of 
Back 
Fat. 

Thick- 
ness of 
Belly. 

Lessebo 

3 

3-45 

637 

ins 

360 

ins. 

1*69 

ins. 

1-22 

Svalov 

8 

372 

i 

63-3 

36-1 

i- 6 i 

1-38 

Average for Large 
Whites 

... 

3-59 

63-3 

36-3 

1-62 

1-32 


A third result of interest to the Swedish breeders is that it has 
been possible to get some information as to the influence of 
different families and individual animals on the qualities of their 
descendants. The change in type from the shorter and deeper 
Large White which was imported from this country at the end of 
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last century to the rather shallower, but distinctly longer animal 
that has recently been fashionable in the show ring, has been 
watched very carefully in Sweden, but until the development of 
the testing station it was impossible to state with any precision 
what the effect had been on the bacon pigs of the country. It is 
now shown that the descendants of two well known boars, Bourne 
Bar None and Lawford George II, have been distinguished for 
great length of middle, satisfactory thickness of back fat, and good 
proportion of lean meat. Against this, however, has to be put the 
fact that these good qualities have been accompanied by heavy 
heads and legs, and a high percentage loss both from live weight 
to carcase, and from carcase to cured bacon. The hams and the 
belly too have both been poorly developed, a matter of very 
considerable importance to the bacon curer. 

A fourth result from the Swedish station confirms the experience 
in this country that it is extremely difficult to get a side that 
is really good in the streak and yet not too heavy in back fat. 
The most recent report refers to this as follows: — “Tabic i6 shows 
that the valuable quality of well developed belly meat is generally 
accompanied by low slaughtering loss, a high percentage of export 
bacon and good hams. The well developed belly, however, seems 
to be accompanied by a greater amount of back fat, which to some 
extent lowers the classification as long as the latter is chiefly based 
on the degree of fattening." 

So far these results have been analysed along the same lines as 
in the Danish reports, but the Sw^edish report goes a step further 
and has also examined the effect of sex upon the carcases. This 
effect is most striking, and it w^ould be interesting to see if it is 
confirmed by the large amount of figures available from Denmark. 

In the first place, out of all the experimental animals that were 
graded at the factory as first class, 69 per cent, were gilts and only 
31 per cent. hogs. When the pigs were divided up into three 
groups according to size the superiority of the gilts was even more 
marked. Under 198 lbs. only 28 per cent, of hogs were graded as 
Class I, where the percentage in the case of gilts was 62 per cent. 
Between 198 lbs. and 214 lbs. the hogs in Class I were 23 per cent, 
and the gilts 42 per cent. In the case of pigs over 214 lbs. only 12 
per cent, of the hogs were ist Class, whereas even in this heavy 
class 30 per cent, of the gilts could still reach Grade I. - The 
difference is fully realised when it is remembered that w'hile even 
in the heavy group the gilts gave 30 per cent, first class, the hogs 
only gave 28 per cent, in the lightest group. The superiority of 
the gilts was due to better developed bellies and hams, though the 
hogs showed a greater daily increase in weight. 

Finally, when the figures obtained at the testing station for 
pure bred animals were compared with those obtained from 
previous feeding experiments carried out with ordinar}' norP 
pedigree pigs from 1908 to 1922, it was found that in the case 
of the pure bred stock the daily gain in live weight was { lb. 
greater than with the mongrel stock, whereas the amount of food 
units required to produce one unit of live weight gain was | lb. less. 

Swedish Litter Weighing Scheme — While the rate of live 
weight gain, without reference to food consumed, is not necessarily 
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an indication of commercial value, it would appear from what has 
just been said that the two are actually related. With this idea in 
view some authorities came to the conclusion that it would be 
better to find a method which was at once less complicated and 
more capable of universal application than sending only a fraction 
of a litter to a distant testing station. Such a method has been 
adopted in Scania, the southernmost part of Sweden, and it consists 
in arranging that the local milk recorder weighs all the pigs in a 
litter at birth and when they are three weeks old. 

It is argued that up to that time the piglings exist entirely on 
their mother’s milk, and that their weight at that time is the best 
indication of whether or not the sow is a good milker. The 
number of piglings at birth and the number alive at three weeks 
old is also recorded, and then a full record is printed of the results 
for each sow. We have only space to reproduce in Table V the 
average figures for each herd for the year 1924. The scheme was 
not commenced until about two years ago, but the number of herds 
which are collaborating is growing each year. 

TABLE V. — SwiiDisH Litter Weighing Records. 


Average Herd Resiilts for Recording Yeaj\ 1924. 






Total of lecoided Herds. 

'~1 




TJ 

Nun'.bci. 

N umbel of 
Pigs at 

Litter weight 
at 3 weeks. 

rt V 

1/) 


>-i 

V 







X 


X 

u 

X 






V 

bO 





u 5 

1-4 

V 

43 

V 

15 

(4 

k. 

o'" 





W 

>~i 


0 

0 





cn 


X 


h 

< 









Lbs. 

Lbs. 



A 

E 

27 

54 

10-91 

7-28 

70-0 

9 69 

33-3 


B 


3 

5 

9-60 

8-80 

75*3 

8-58 

8-3 


C 


26 

33 

11-09 

8-45 

88-0 

*•>-33 

23-8 


D 

L 

17 

28 

10-68 

8-6i 

71-6 

8-36 

19-4 


E 

E 

10 

16 

9-81 

7-50 

91-4 

12- 10 

23-6 


F 


5 

6 

1117 

7-00 

85-0 

12- 10 

37-3 


G 

L 

28 

43 

9-35 

7‘95 

88-3 

I I -OO 

14.9 


H 

E 

7 

12 

11-67 

9-67 

119-5 

12-31 

I 7 -I 


I 


7 

9 

9*33 

6-89 

77-9 

II- 2 I 

26-2 


J 


4 

7 

8-86 

6-43 

69-7 

10 78 

30-6 


K 

» 

6 

12 

11-67 

9-17 

96-0 

10 55 

21-4 


L 


4 

6 

iO '33 

8-50 

92-4 

10-79 

17-7 


M . 

>) 

2 

4 

7-25 

7-00 

92-6 

13-20 

3-4 


N 

n 

3 

5 ; 

12-00 

12-00 

124-5 

10-32 

0-0 


0 

n 

3 

3 i 

9-00 

9-00 

88-9 

9.90 

0-0 


P 


2 

4 

I I-OO 

9-25 

106-3 

11-43 

15-9 


R 


43 

62 

10-87 

7.81 

85.6 

I I-OO 

28-2 

Total 

Average ... 


] 

197 

309 

10-52 

i 

8-03 

84-7 

10-55 

237 


* E- Large White English Breed. L — Native Breed (Lantras). 


From this table it will be seen that, on the average, each sow 
has borne 10*52 pigs per litter of which only 8 03 were alive at three 
weeks old. This represents a mortality of 23*7 per cent, or 
approximately every fourth pig has died before reaching three 
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weeks of age. The percentage mortality varies in the different 
herds from o per cent, in the case of herds N and O to 37*3 for F 
and 33*3 per cent, for A. It is stated that this high rate of mortality 
is possibly to a certain extent associated with the cold winter of 
1923-24, as it is reported that in the case of herd R a large number 
of pigs were frozen to death. Swine fever which occurred in herd 
A to some extent lowered the average result. 

The total weight of the litter at three weeks old is referred to as 
the ‘‘litter weight/’ and Table V shows that for 1924 the average 
“litter weight” was 847 lbs., while the average weight per pigling 
at the same age was iO'6 lbs. These average figures are being 
taken for the present as a standard, and breeders who are taking 
part in the scheme can see at a glance whether any particular sow 
is above or below this standard, and they arc in a position to talk 
of an 84 lbs. “ litter weight” sow much as one at present talks of a 
three or a four gallon cow. 

In addition to the averages for each herd, iiowever, it has also 
been possible to analyse the figures in other ways, and Table VI 
has been compiled in order to show simply some interesting 
comparisons. 

TABLE VI. 



No. of Pigs at 

Litter Weight 
at 3 weeks. 

Dead 
Pigs at 
3 weeks 
old. 

Variation 

and Lowest 
/ \ "eights per Individual 

Birth. 

3 weeks 
old. 

Total 

Aver- 

lbs. 

lbs. 

age lbs. 

7 


Litter — 







Sow No. 18 

12 

10 

178-0 

17-8 

... 

16-5-20-9 

» 2 

12 

12 

176-8 

14-5 

... 

11-9-20-2 

« 20 

10 

7 

28-6 

4-2 


2-9- 4-8 

» 37 

5 

4 

24-8 

6-2 

... 

4-8- 7-7 

Hi suites t and Lowest 
Herd Averai>es— 







Held N 

12-00 

12-00 

124-5 

10-3 

0-0 

... 

Herd J 

8-86 

6-43 

69-7 

10-8 

30-6 

... 

Difference 

^ 3- 14 

t 5-57 

i-54-8 

-0-5 

- 30-6 

... 

Average of Large Herds 
{over 10 Sow 6 ) and 
Small Herds {under 
10 Sows ) — 





25-8 


Large Herds 

10-62 

7-88 

81-6 

10-3 

... 

Small Herds 

10-45 

8-52 

94*5 

l I-O 

18-5 

... 

Difference 

-0-17 1 

4 0-64 

-f 12-9 

4 0-7 

__ -7-3 


Breed Averages -- 




10-6 

28-6 


Large Whites 

10-82 

7-73 

8i-4 


Lantras 

9-87 

8-21 

8i-6 

9.9 

16-8 


Difference 

-0-95 

*f 0-48 

+0-2 

-0-7 

- II-8 

* 

Winter and Summer 
Litters — 







Winter Litters 

10-58 

7-81 

81-4 

10-3 

26-1 

... 

Summer Litters ... 

10-46 

8-24 

87*8 

10-6 

21-2 


Difference 

-0-12 

4-0-43 

4-6-4 

+ 0-3 

-4*9 
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The highest and lowest weights per individual litter emphasise 
how very easy it is for the cost of a weaned pig to rise far 
above its market value, and conversely how profitable a sow 
can be if she can rear a litter of pigs to weigh 178 lbs. at three 
weeks old. 

The figures for highest and lowest herd averages show how 
important it would be to have similar figures in this country to 
guide buyers when they are looking round different pedigree herds 
in search of commercial breeding stock. 

That small herds have a lower mortality and a slightly higher 
average weight per pig than the large ones is in keeping with our 
experience in tins country, but shows that the larger herd owners 
have plenty of scope for improving their management 

As between the two breeds kept in Sweden there is little to 
choose except that the Large White pigs would appear to be 
rather clumsier mothers. 

From the figures given, the fault with winter litters appears to 
be the high mortality, although one would have expected so see a 
much lower weight per pig as well. 

The simplification of testing work by reducing it to merely 
weighing litters on the farm has much to recommend it, because in 
practice it is likely to become much more popular and widespread 
than sending animals regularly to a testing station. It also has 
the merit that it deals with the whole litter and not a fraction only. 
But to be impartially critical it must be pointed out that the scheme 
is open to far too much irregularity. The primary objection in the 
writer s opinion is that the increase in weight of a pig from birth to 
three weeks old is due to two factors, the quantity and quality of 
milk which it obtains, and its own inherent capacity to grow slowly 
or quickly on a given amount of food. While both are of great 
importance, the results do not tell one whether the'^credit is due to 
the sow as a milker or to the pigs as quick growers. It is hoped 
that it may be possible to tackle this problem by developing a 
machine to milk sows so that the milk can be measured before 
being fed to the piglings. 

But apart from this the feediiig and general management of the 
sow are most important as regards the size and weight of litter and 
it is impossible to standardise this on all the farms. The same 
criticism, of course, applies to milk records, but this difficulty is 
now being overcome by such investigations as have recently been 
made by Hammond and Sanders (5), and it may be that a large 
number of figures must be accumulated before similar corrections 
can be made for pigs. 

In any case there is sufficient scientific ability in this country 
not only to adopt these commercial methods of our competitors, 
but to improve very considerably on them so as to adapt them to 
present requirements. Whether or not this is to be done depends 
upon whether farmers are satisfied that the present methods of 
judging stock and recording their pedigree are adequate to supply 
the information that is required to adjust breeding methods to 
meet a very intense competition.^ 

^ This was written before the recent embargo on continental carcases, but 
the potentialities remain the same. 
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THE ECONOMIC ASPECT OF GRADE A 
(TUBERCULIN TESTED) MILK 
PRODUCTION. 

V. Liversage, B.Sc. (Lond.), N.D.A., 

Af^ricultural Economics Research Institute., Oxford. 

At the present time in Great Britain increasing attention is 
being concentrated on the provision of a pure milk supply. The 
desideratum in view may be approached on the one hand by coer- 
cive methods, or on the other by offering pecuniary inducement to 
the people concerned. If the former method is followed it should 
be carried out without injustice to those engaged in the industry, 
while in the other case it is necessary to offer remuneration suffi- 
cient to' overcome the inertia of long establi.shed practice, and to 
compensate for the extra trouble, skill and risk involved. In either 
case it is important to obtain accurate knowledge of the cost 
of carrying out the methods prescribed by the bacteriological 
authorities for the handling of milk. 

In order to obtain some information on the producers’ side of 
this question an enquiry has been carried out by the writer in the 
South of England into the economic aspect of the production of 
Grade A (Tuberculin Tested) Milk. The progress of the investi- 
gation was facilitated by the kind assistance of Dr. Stenhouse 
Williams of the National Institute for Research in Dairying at 
Reading, and Mr, J. S. Simpson, B.Sc., Advisory Agricultural 
Economist at Reading University. Data on the actual costs and 
returns for upwards of 20 farms producing Grade A (Tuberculin- 
tested) milk were collected and tabulated ; in addition figures for 
four farms on which full cost accounts were being kept were made 
available by the kindness of Mr. Simpson. The results of this 
survey form the basis of the present article. 

The additional costs incurred in producing Grade A (T.T.)Milk, 
over and above those of producing milk of the ordinary commercial 
standard, fall in the main under four heads : — 

(1) Capital outlay necessary on commencing. 

(2) Tuberculin tests and disposal of reactors. 

(3) Extra labour involved. 

(4) Sundry extra costs in dairy, &c. 

(i) Capital Outlay. — The matter of the conversion of farm 
premises for Grade A (T.T.) milk merits very careful consideration 
at the outset. No considerable expenditure is absolutely necessary. 
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The results attained depend rather on methods than upon the kind 
of buildings and equipment. It does not follow, however, that it is 
wise to carry economy too far : provided sufficient capital is avail- 
able its judicious use may result in the long run in a considerable 
saving. Well arranged premises will mitigate somewhat the need 
for close supervision on the part of the farmer, and enable him to 
attain the results desired with less trouble and worry. More 
important still is the matter of saving labour. It will be seen from 
the accompanying Table that on the farms from which particulars 
were obtained, manual labour accounted for 51 per cent, of the 
extra cost, while annual interest on the capital cost of conversion 
of buildings added to that of provision of equipment formed only 
about 10 per cent. Hence it seems that there is much more scope 
for economy in saving of labour than in reducing the expenditure 
on adaptation of the premises. 

The position is not quite so simple as this, however. The figure 
for capital outlay included in the table is only for interest on the 
capital expenditure, and allows nothing for repayment of capital. 

It is thus necessary to make the assumption that the benefit 
conferred by the improved premises will be permanent, or in other 
words that a sufficient price maqnrin between Grade A (T.T.) and 
ordinary milk will be maintained. Also it assumes that if the 
occupation of the farm by the person carrying out the improvements 
should terminate, the outlay would be returned either in the price 
received for the property or else in the form of compensation to the 
outgoing tenant. In cases of occupying ownership and in cases 
where a landlord undertakes the capital burden there will be no 
difficulty. However, where the tenant carries out the alterations 
and the landlord is unable to undertake any responsibility in the 
matter, a different situation arises. No claim for compensation for 
unexhausted improvements in respect of alterations to buildings can 
be sustained at termination of tenancy unless the consent of the 
landlord to the alterations has been obtained previous to their being 
carried out. The position is one which in such cases is controlled 
very largely by the conditions and the securities of tenure, and 
landowners have it in their power to facilitate the progress of the 
clean milk movement either by undertaking the provision of the 
necessary capital for adaption or by guaranteeing to tenants 
adequate compensation at termination of tenancy. 

The capital outlay necessary or desirable for the production of 
Grade A milk on ordinary farm premises may be considered under 
the headings of : — 

{a) Buildings (byre, milk room, &c.). 

{b) Water supply. 

{c) Dairy equipment. 

{a) Extensive outlay on buildings is seldom necc.ssary. In most 
cases adequate lighting and ventilation can be secured at trifling 
cost The provision of a good floor is the largest item, and it is one 
which will pay for some thought before hand. The floor should be 
made to last. No more suitable material than concrete has yet 
been devised, and the concrete should not be less than four inches 
in thickness. Unwise economy in this matter, besides giving rise 
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to continual expense of upkeep after some time, will be fell to a 
more serious though perhaps less obvious extent in the labour bill. 

Both from the point of view of economy of labour and of 
cleanliness of the cow shed the construction of the floor is of paia- 
mount importance. The standing should be as short as possible, 
having regard to the kind of cows kept. There should be a con- 
siderable drop — six inches or more — from the standing to the level 
of the gutter. This tends to deter cows from standing back in the 
gutter, thereby fouling the rear gangway and conveying dung from 
the gutter on to the standing on their feet. From observation of a 
variety of types of gutter the writer inclines towards preference for 
a wide one — at least two feet six inches, sloping slightly ti.vards 
the rear, with a narrow channel for liquid manure at the rear. This 
arrangement leaves the dung comparatively dry and it is easily 
removed, while the liquid manure drains away quickly, rendering the 
air in the byre sweeter, obviating splashing about of liquid manure, 


Standing ^ 


2 ‘ 6 -- 


Gutter 







Rear Gangway 

Channel for liquid 
manure 


Fig. I. 


and enabling the valuable fertilising material in the urine to be 
properly conserved. If the gutter is not wide enough, the liquid 
manure channel becomes choked with dung and does not fulfil its 
intended function. All angles should of course be bounded. The 
arrangement is illustrated in section in fig. i. 

Another very efficient arrangement is to dispense with a gutter 
of the ordinary ty[)e, sloping the level of the rear gangw^ay so that 



fhmf fomzrds Hoor slopes 

from both dmecfmns 


Fig. 2. 

the liquid manure flows down a channel free of the solid dung, as 
illustrated in fig. 2. 

The disposal of the liquid manure from the byre presents a little 
difficulty. The byre is w^ashed down daily, and if the washings 
enter the liquid manure tank the liquid becomes too dilute and too 
bulky to be dealt with economically. The whole is often allow^ed 
to drain away, and much valuable fertilising material is in this way 
lost. To avoid this difficulty tw^o-way channels should be provided 
so that the washing water can be diverted from the tank. 

Inside the cow shed maintenance of cleanliness and saving of 
labour are facilitated by skeletonising stall divisions as far as 
practicable. It is advantageous to provide single stall divisions so 
as too prevent the animals as far as possible from standing or lying 
obliquely and so fouling the bed. The back wall is often coated 
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with cement up to a height of four to five feet. An even better 
method, perhaps, is to fasten smooth galvanised sheets to the wall. 
These give a surface to which dung will not easily adhere, and one 
which can be kept clean with very little trouble. 

The outlay necessary for conversion of the farm buildings for 
Grade A milk production will of course depend upon the style and 
lay-out of those previously in use. When the work is put in the 
hands of contractors heavy charges are sometimes incurred. In one 
case noticed, the outlay — including only concrete floors and mangers 
— amounted to £20 per cow. There is no need for any such high 
expenditure, however. One landowner with extensive experience 
in this direction stated that an average figure was about £Sy los, 
per cow. Alterations to lighting and ventilation arrangements form 
a comparatively small item, and there is plenty of scope for 
ingenuity in reducing costs. In some cases the desired result can 
be attained by merely raising alternate ridge tiles and replacing a 
few ordinary roofing tiles with glass ones. A convenient milk room 
can generally be devised either by walling off a portion at the end 
of the cow shed and providing suitable doors, or by utilising some 
other building in proximity to the cow shed. 

The largest item in adaptation is the provision of a suitable cow 
shed floor, and if material for making concrete is handy this should 
not be a very expensive matter. In the Journal of the Ministry of 
Agric7iltiire for July 1923 was described the conversion of an old 
cow shed by putting in a floor of four inch concrete, concrete manger 
and tubular iron stalls, with other minor alterations, at an inclusive 
cost of £^y 10s. per cow. The work was done entirely with farm 
labour, the estimated cost of which has been included in the above 
figure. The metal stall fittings cost;^2, lo.?. per cow, leaving £^ for 
the flooring, mangers and other alterations effected. In a further 
instance a concrete floor was laid down entirely with farm labour 
during slack periods, at a cost — for materials alone — of less than 
£i per cow. These examples show that, where material for concrete- 
making is easily accessible and local skill and labour can be utilised, 
the expense necessary can be reduced to quite reasonable pro- 
portions. 

(d) The water supply is a matter of much importance, as the 
maintenance of the necessary bacterial standard, especially in 
summer, depends very largely on the efficiency of the cockling. A 
cool and constant supply is a necessity. The most suitable means 
of supply in most circumstances is from a deep well at the farm 
premises, from which the water may be pumped into a storage tank 
by hand or by means of a small petrol or paraffin engine. Care 
should be taken that the tank is so situated that it is protected as 
far as possible from outside heat, and the length of piping through 
which the water must pass from the pump to the cooling room should 
be as short as practicable. 

Supply from a shallow well generally proves unsuitable for 
Grade A purposes as the water reaches too high a temperature in 
the warmer months. The same objection applies where the water 
has to travel some distance in pipes, as in the case of supply from 
a main or from a windmill situated at a distance from the farm- 
stead. 
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Every Housewife, Motorists, etc,, should instal 
WAX-O’-BRASS. 

Box of 1 2 Tubes (carefully packed) for QIQ^ Carriage Paid. 

. Guaranteed by the Sole Manufacturers and Distributors : 

The LEI6HT0N-BENT0N CHEMICAL CO. (SCOTLAND), 3 Frederick St., EDINBURGH. 

SOLE BUYING AGENTS WANTED. 
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EXCELSIOt ONION HMD 

HBSSELBPRIiH LEE« PHIITS 

Grown from Selected Seed off the Finest Stocks. 

Price Lists, for prompt delivery carriage paid by Passenger 
Train to any district in Britain, on application. 

JOHN GILLIES, PRESTONPANS, LTD., 

PRE8TONPAN8. EA8T LOTHIAN. 

(Established for ever 50 Years.) 

Largest Cabbage and Leek Plant Growers in Britain. 

T.l.gram. " PLANTS. PRESTONPANS." Talephon. 24 PRESTONPANS. 

ALWAYS USE 

NITRATE OF SODA 

FOR FERTILISING 

FARM, FRUIT, AND VEGETABLE CROPS. 

IT IS 

A Manure of Wonderful Potentiality. 

If you want to learn how to use it to the fullest advantage, write for 
special pamphlets, entitled — 

“ Farmers’ Handbook on the Use of Nitrate of Soda.” 

“The Improvement of Pastures and Meadows.” 

“ Proper Cultivation of the Sugar Beet.” 

suppueo aitATis and post phme. by 

THE CHILEAN NITRATE COMMITTEE, 

131 WEST REGENT STREET, GLASGOW. 






1926] ECONOMIC ASPECT OF GRADE A MILK PRODUCTION. 

Where the water is obtained from a deep well at the farm 
premises the pumping is generally done with a small portable oil 
engine. This type of engine can of course be used for other farm 
purposes if desired, and in this way costs may be reduced to .some 
extent As to the annual cost of running such a plant a rough 
suggestion may be made on the following lines, say for a herd of 
30 cows : — 

Fuel and oil £12 

Depreciation ... ... 5 

Repairs ... ... ... 4 

;^2i, or 14s. per cow. 

Half this amount, or ys. per cow per year, may be considered as 
chargeable to Grade A purpo.ses alone. 

Where, as on many farms, such an outfit is already in existence, 
the actual extra expense of pumping an additional quantity for 
Grade A purposes would be small, though of course the converse 
holds good where the outfit is installed specially for Grade A milk 
production. 

(c) The cost of extra equipment for Grade A milk production 
is a comparatively small matter. The usual outfit, consisting of a 
steam boiler, sterilising chest, double compartment washing trough 
and a set of domed milking pails, in addition to the ordinary 
requisites, will cost in the neighbourhood of £^0 tQ /'70. The 
annual depreciation will thus be about ;^5 to £y. The average 
depreciation figure for 19 farms worked out at 3^“. 6d, per cow per 
year, from which a deduction of something like Ls. should be made 
in respect of depreciation on the equipment which would have been 
used in ordinar}'^ milk production. 

The capital expense on this score is therefore not a very great 
matter. One point specially should be noted. The annual cost of 
fuel for the steam boiler is on the average about £20, while the 
initial cost of the boiler is not very much more than this amount. 
In point of fact the fuel cost on one or two farms amounted to as 
much as £40. It is therefore false economy to pay too much 
attention to the initial co.st in this matter. The fuel consumption 
should receive first consideration. 

(2) Tuberculin Tests. — The matter of the Tuberculin Tests is 
something of a bugbear to the farmer contemplating Grade A 
(T.T.) milk production, but its effect on actual costs has probably 
been much exaggerated. The proportion of animals reacting at 
the first test is of course high in most cases. Over 28 farms in 
the South of England, results on different farms ranged from 
75 per cent, in one case down to only one doubtful reaction in 
another. The average for 28 farms was 27 reactors per 100 cows 
in the first test. At the second test the proportion reacting was 
reduced to 7 per cent. — a figure somewhat inflated by the testing 
of cattle bought to replace those rejected after the first test. 

After the first year herds, with rare exceptions, reach a stable 
state. Neglecting these exceptions, the average proportion of 
reactors after the first year of testing was 2I per cent, per year. 
This amount is possibly not greater than the proportion which in 
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an untested herd have to be eliminated in the ordinary course 
through development of tuberculosis in some form or other. 

As to the loss on animals which have to be removed as reactors 
to the tuberculin test individual experience varies greatly. Many 
producers are at present able to dispose of them without loss, 
though this is not likely to be so in the future. In any case, with 
cattle of the ordinary commercial grade it is unlikely that the loss 
sustained will amount to more than about ;£'io per head, repre- 
senting an approximation to the difference in market value 
between a milking cow^ and a barren cow of comparable quality. 

The loss sustained on the herd in the first year of testing 
represents the cost of changing an untested into a tubercle-free 
herd. It is a capital improvement and as such should be charged 
over a period of years. If we suppose that the loss on each reacting 
animal amounts to ;^io, and that the loss on the first year is spread 
over 10 years, then the farms included in the investigation above 
alluded to would show the following average losses : — 

One-tenth of the loss in the first year of testing, ^s. 3^/. per cow 
Average loss per year in succeeding years, ... 4s. od, „ „ 

Total average loss per year, ... 9.^. 3^. „ „ 

This figure is of course only a theoretical one, and in many cases 
even the comparatively small loss shown would not be fully 
sustained. So far from being the chief stumbling block to the 
development of tuberculin-testing, it is seen to be a matter of 
less importance than even the cost of carrying out the actual test 
itself. 

Figures obtained in the couisc of the investigation suggest that 
herds kept out of doors all the year round remain freer from 
tuberculosis than herds which are housed in winter. Of eight 
herds kept under the former system the proportion of animals 
reacting after the first year of testing was practically negligible. 

(3) Labour. — The manual labour required to carry out the 
various operations necessary for clean milk production forms by 
far the most serious item in the extra cost. The cows must he 
wet-groomed before each milking ; the udders must be washed and 
wiped ; the milkers must wash their hands between milking each 
cow ; the use of the domed pail probably retards to some extent 
the rate of milking ; the cow sheds must be cleansed and washed 
down thoroughly after each milking; the dairy utensils must be 
thoroughly cleansed and steam-sterilised ; it is often necessary to 
remove the manure to a distance from the cow shed, instead of 
depositing it just outside the door, as is the frequent practice on 
non-Grade A farms. 

All these operations mean extra labour cost. Grooming and 
washing the udders of the cows before milking accounts generally 
for about four minutes per cow per day. This corresponds to 
24 hours per cow per year, which at yjrf. per hour amounts to 15^. 
The difference in the rate of milking caused by the use of the 
covered pail and by the practice of washing the hands between 
milking each cow can scarcely be put at less than one cow per 
hour, which give.s a further extra labour requirement of 24 hours 
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per cow per year. In addition there arc the other factors men- 
tioned, though on the other hand there should be some economy 
consequent upon the j)rovision of a concrete floor and other capital 
improvements. 

On the whole the extra labour requirement is found to amount 
to an average of rather more than lOO man-hours per cow per year, 
or a money equivalent of to : io.f. This figure is borne out 
by examination of costings records compiled by Mr. Simpson ; 
from a comparison of records for Grade A and ordinary farms the 
labour employed directly in milk production amounted on the 
average to about lOO hours per cow more on the Grade A than on 
the non-Grade A farms. 

Estimates of the extra labour cost obtained from producers 
themselves were, curiously, consistently below the calculated 
amounts. They were based, of course, on the extra staff required, 
and were found to reach an average £2 : 6 s, per cow, or about £i 
per cow below the calculated figures. However this may arise, 
the great preponderance of evidence obtained was on the side of 
the higher figure. It is possible, of course, that some of the extra 
labour re(iuired directly for milk production was balanced by 
collateral economies in other departments. 

It is of course necessary to obtain a superior quality of manual 
skill in a Grade A dairy. Tliis may involve the payment of higher 
wages or of bonuses on satisfactory results. It may not be 
necessary, however, to pay the higher rate for the labour employed, 
as very often women and boys can be taken on, and for much of 
the work they prove eminently satisfactory. They are generally 
more adaptable, more careful, and more enthusiastic over the 
maintenance of a high standard of cleanliness. 

(4) Sundry Costs. — Under this heading are included such 
items as fuel for sterilising, milkers’ clothing, laundry, brushes, 
cleansing materials, towels, cloths or swabs, strainer filters, churn 
seals, licence, &c. When allowance is made for the cost which 
would be incurred under this head in ordinary milk production the 
proportion chargeable to Grade A (T.T.) milk production amounts 
to something under £i per cow, or nearly per gallon of 
tuberculin-tested milk sold. 

The largest item here considered is that of fuel for sterilising, 
and where this is concerned it is worth while exploring avenues of 
possible economy. Any waste timber can of course be utilised, 
and the fire can be banked up when steam is not immediately 
required. It may be possible to secure satisfactory results by 
washing the utensils thoroughly after the morning milking and 
sterilising a short time before and again after the afternoon milking. 
It would then be unnecessary to start the fire until after mid-day, 
and considerable economy would result. 

Returns. — The contention is sometimes put forward that tlife 
practice of tuberculin-testing tends to lower the averape yield of a 
herd. It is often the case that very heavy yielders react and have 
to be disposed of. On theoretical grounds it might be expected 
that owing to the strain on the constitution of such animals they 
will be more likely to contract tuberculosis. This argument is not 
a sound one, however. Since the herd is kept practically free from 
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tuberculosis, the danger of infection is minimised, and whereas in 
an untested herd a proportion of the heavy yielders may succumb 
to the disease and have to be disposed of at little more than hide 
price, in a tested herd they may perform years of useful service 
owing to the prompt removal of potential sources of infection. 

It may be argued that the use of the covered pail tends to 
diminish the quantity of milk obtained. Some degree of 
awkwardness certainly attends the use of some of the common 
patterns. A certain twist of the wrist is necessary, increasing the 
effort required though preventing that clumsy pulling of the teats 
which is a common fault of the unskilful milker. From the writer’s 
observation it would seem too that a certain quantity of milk is 
lost through the carelessness of milkers in not directing the stream 
of milk accurately into the opening in the pail. No doubt there is 
some little difficulty in this respect, particularly with short-teated 
cows, and with those from which it is only possible to draw the 
milk in short sharp jerks instead of a steady stream. 

A consideration of the yields accurately obtained from Grade 
A. (T.T.) herds may give some answer to these questions. The 
average annual yield of 24 herds was 613 gallons per cow. This 
figure must not be compared directly with recording society 
figures. The former was obtained from records of the milk sold 
during the year, added to the estimated quantity used on the farm 
for various purposes, and the total quantity of milk was divided by 
the average number of cows in the herd during the year. The 
result of this method of computation may be more than 100 gallons 
per cow below the recording society figures for the same herd. It 
should be ob.served also that something like half the herds dealt 
with were badly affected with contagious abortion, and in one or 
two instances the average yield had declined by almost 200 gallons 
per cow due primarily to this disease. 

With these points in mind the results are seen to be quite 
creditable. In four cases an average of over 700 gallons was 
reached, while second place in one recording society for the year 
1924-5 was secured by a tuberculin-tested herd with a society 
average of 9,836 lbs. (milking three times a day). 

These figures show that at all events good yields are quite 
possible under Grade A. conditions, and the proposition that there 
is any diminution of yield is, to say the least, problematical. 

A statement of the average costs and returns for tlie farms 
included in the investigation is shewn in the accompanying table. 
The extra profit is seen to be small in view of the trouble and risk 
involved, though it may be well to stress one or two points in 
connection with the figures adduced. Thus, if the producers’ own 
estimates for the extra labour requirement are accepted an 
additional profit of about £ i per cow would be shown. The figure for 
loss in reacting animals is a fictitious one, and, while it may in odd 
cases be exceeded, in others it is not sustained at all. Tuberculosis 
takes continual toll in untested herds, a proportion of animals 
becoming wasters ” and have to be sold at a very low price, while 
the disea.se works un.seen in bringing about chest troubles, lowering 
the yield of affected animals, shortening the average length of 
useful life, and thus increasing the annual depreciation on the herd. 
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These insidious effects are not fully allowed for in the table. 
Further, it should be possible to effect economies in the various 
incidental expenses, particularly in the direction of the cost of fuel 
for sterilising the utensils. 

Making all allowances, the present conventional price margin 
of 3^. per gallon leaves little pecuniary inducement to milk 
producers to enter the trade in Grade A. (T.T.) milk. At the 
present time, however, it behoves them to be on the alert for signs 
of a tendency towards over production of milk, and in the event of 
this development it may well be advantageous to have secured a 
footing within the confines of a more restricted market. 


Extra Cost of Producing Gi'ade A (T, T.) Milk. 


1 

Average 

Average 
Cost per 

% of Total 


Cost per 

gallon of 

cxti a 

1 

Cow. 

T.T. Milk 

Cost. 

1 


sold. 



£ s. d. 

d. 

z 

Extia Labour 

378* 

1-46 

51 

Depreciation on Equipment 

026 

0*05 

2 

Interest on Capital (Conversion) 

0 13 4 

0*29 

10 

Veterinary Fees ( 7 '. Testing) 

0140 

0*30 

10 

Sundry Dairy Expenses ...« 

0 18 II 

0-41 

I '4 

Watei Supply ... 

082 

0-17 

6 

Loss on Reactors 

093 

0-20 

I 7 

'Fotal extra Cost 

£(> *3 '0 

2*88 ' 

100 

Extra Returns (at ^d, per gallon on 




T.'r. milk sold) 

£(} 19 4 + 

3*00 

i 

Profit ' 

1 

£0 5 6 

O' 12 



* This figure is 1 educed to ^2, 6 s, if the producers’ estimates aie taken, 
t Coriesponding to 557 gallons of Tuberculin-tested milk. 


THE BIOLOGIST ON THE FARM.— No. XXII. 

By Professor J. ARTHUR THOMSON, M.A., LL.D. 

The Plant Wizard. — No apology is needed for referring to the 
recent death of Luther Burbank, the veteran genius-gardener who 
made so many “New Creations” as he called, them, like the 
Stoncless Plum and the Shasta Daisy, the quick-growing Paradox 
Walnut, and many different berry-crosses like the Logan Berry and 
the Phenomenal Berry. The first hit he made was a very excellent 
potato, and when he died the other day, at the age of seventy-seven, 
he had been woiking for nineteen years at producing a spineless 
cactus. It would be of great value if the cactus, which grows in 
desert places where nothing else will grow, could be made available 
as fodder for cattle ; and Burbank had almost succeeded. It must 
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be very difficult to eradicate spininess from a cactus, as difficult as 
getting rid of original sin in man, for we read that even after nine- 
teen years of breeding an occasional spine would present itself. 

Burbank was brought up on a farm, and he worked quietly for 
over fifty years in his Garden of Eden at Santa Rosa, across the 
bay from San Francisco, He was an unambitious, shy, sensitive 
man, not much of a botanist or biologist in the conventional sense, 
but with a flair for detecting promiseful new departures or variations. 
By crossing or hybridising, and in other ways, he tried to provoke 
what he called “ perturbations in plants, and when he got some- 
thing good agoing he was rigorous in burning eveiy thing else. 
There was nothing peculiar in his method, which was simply the 
sifting or winnowing of the new departures which he observed or 
provoked, but he had an approach to genius in detecting the first 
tcntatives towards something desirable. He had the breeders 
intuitive vision of crosses that were likely to reward, but he some- 
times made hundreds of different crosses without getting any 
distinct advance. He was not a great man of science, but he had 
great delicacy of sense, boldness of adventure, infinite patience, and 
a profound belief in the importance of elimination. I Hs epitaph 
might have been : Test all things, and hold fast that which is good. 
He was an inventor rather than a discoverer, an Edison in the 
garden. But he enriched the woild with his New Creations.'' 

The Hope of the Future. — This over-worked compliment has 
been paid to many lines of life, but it was with a thrill of glad 
surprise that we heard it applied the other day to the entomologist ! 
In an article by Dr. L. O. Howard, chief of the Bureau of 
Entomology in the United States Department of Agriculture, we 
read : “ It has become perfectly plain that if human beings are to 
maintain their hold on this globe, if they are to continue to exist, 
they must learn to control insects. So the entomologist has risen 
in our esteem. In him and the results of his work lie our hopes 
for the future comfort, happiness and prosperity, and even the very 
existence, of mankind." In Great Britain the attacks of insects arc 
marked by moderation as compared with what occurs in warmer 
countries, yet we suffer considerably from Aphides, Bean w^eevils, 
Crane-flies, Diamond back moths, Elaters, Flea-beetles, Gout-fly, 
Hypodermas, and so on for the other letters of the alphabet. 
Insects destroy what is growing and devour what is stored ; they 
attack domestic animals and man himself; they are vehicles of 
disease; their injuriousness is as incalculable as their usefulness. 
But when we pass from a small, highly controlled, and often cold 
country like Great Britain to an immense and often w^arm country 
like the United States, often defiant in its vastness, the importance 
of insects increases cumulatively. When vast areas are under 
cultivation for some particular crop, such as cotton, there are 
terrifying possibilities of overwhelming multiplication. This is 
particularly true when an insect pest is introduced or introduces 
itself from elsewhere and runs riot in temporary freedom from its 
natural enemies and in the enjoyment of a new abundance of food. 
Thus the Cotton-Boll w^eevil passed from Mexico to the southern 
United States and has done appalling damage in the Cotton belt. 
Similarly with the Gypsy moth, wffiich was introduced into America 
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from Europe about 1868, and has been terribly destructive to trees, 
from which the caterpillars sometimes eat off almost every leaf. So 
with the Codling moth, the Corn-borer, the Japanese beetle, the 
Mexican Bean-beetle ; and there are many other instances of the 
disasters that follow the discovery of a new abundance and a partial 
escape from the severity of the struggle for existence. We begin 
to understand why the entomologist is the hope of the future. Dr. 
Howard goes on to tell us that the annual loss by fire in the United 
States is 143,600,000 dollars, but the annual loss due to insects is 
800,000,000 dollars. Insects destroy 10 per cent, of the animal 
products, 20 per cent, of the fruits, and 22 per cent, of the wheat. 
“ It has been estimated that the money loss from the work of insects 
in the United States exceeds two billions of dollars yearly. To 
put it in other words, insects in the States nullify the expended 
labour of a million men.” So there should be a living wage for the 
economic entomologist ! 

Disease-Animals living in Plants.— A fine instance of wheels 
within wheels is di.sclosed by the investigations of Prof. II. B. 
Fantham and Dr. Annie Porter on the presence of very simple 
animals (Herpetomonads) in the milky juice or latex of certain 
fig trees and spurges. The number of infected plants {Ficus edulis 
and Euphorbia slrinta at Johannesburg) was very small, and the 
intruders did not seem to be doing any harm. The minute 
Herpetomonads (belonging to the simplest animals or Protozoa) 
are best known as parasites in the food canal of insects, and it is 
probable that monad-carrying insects inoculated the parasites into 
the plants. Marks of bug-punctures were found on the spurge, 
and green flics, species of Lucilia, were seen on the fig leaves. One 
of the monads in question causes skin sores (kala-azar) in man and 
dogs, and it is very interesting that there should be a possible 
natural reservoir of these inimical microbes in the milky juice of 
plants. 

Polar Pastures. — A political authority, who should have known 
better, spoke recently of agriculture as being parasitic on industry, 
whereas if there is any parasitism involved (to us the ct)ncept does 
not seem to fit), it is the other way round. Agriculture is the 
fundamental industry and fishing comes next. Therefore as the 
w'orld becomes crowded, it becomes increasingly important to 
promote more photo-synthesis, in other words, to grow moie plants. 
For plants are the only creatures that can as yet make large 
quantities of food out of air and soil water. Perhaps the chemist 
can do it theoretically, for we have heard of a laboratory where 
the students sweeten their afternoon tea with sugar synthetised 
from carbonic acid and water. But the chemist cannot as yet give 
us an artificially produced breakfast, and w^e haye to be doing with 
porridge and its various transformations, such as eggs and bacon. 
Thus we repeat the words of Jonathan Swift, perhaps with a 
deepened understanding: Whoever could make two cars of corn or 
two blades of grass to grow upon a spot of ground where only one 
grew before, would deserve better of mankind and do more essential 
service to his country than the whole race of politicians put 
together.” Those who share these sentiments must have been 
interested in what the explorer Stefansson has been saying 

281 



THE SCOTTISH JOURNAL OF AGRICULTURE. [jULV 


recently in regard to Polar pastures.” He estimates that north 
of the wheat line there are three thousand million acres which 
might form grazing land for reindeer and musk-ox. The reindeer 
introduced into Alaska from Siberia between 1892 and 1902 have 
formed great herds, which have been doubling in number every 
three years. Reindeer yield everything, and the musk-ox would 
yield fine wool as well as flesh — which is not musky if properly 
handled. Mr. Stefansson calculates that vast Polar pastures of the 
North, covered with grass or with lichen, would support a hundred 
million reindeer and five times as many musk-ox with a total 
annual meat production of 55,000,000,000 pounds. We should have 
thought that a further reduction of the birth-rate was not less 
practicable than polar agriculture, but we admit that this is an 
arm-chair reflection. “ Why do the people so strive and cry,” the 
old poet asked. They will have food and they will have children ; 
and they will bring them up as well as they can.” So we must hie 
to the Polar pastures. 

The Survival of the American Bison.— Twenty-eight years 
ago the number of American Bison had dwindled to about a 
thousand, and extinction seemed imminent. But success rewarded 
the plan of placing remnants of the dwindled herds in large 
reserved areas in Canada and the States, and the numbers soon 
rose to several thousands. Naturally enough the reservations have 
become too small, for each bison requires many acres, just as a 
sheep does. (Perhaps a hundred sheep can be supf)orted on a 
thousand acres of hill pasture in Scotland.) Thus it has been 
necessary to kill a good many and transport others. Last year 
about 1,600 were transferred to Wood Buffalo Park in the North- 
West Territories — about 700 miles by rail and water, with only 
eight casualties. This is all very creditable, but Dr James Ritchie 
calls attention to a scientific drawback. In Wood Bufialo Park 
there was a herd of about 1,500 ‘‘wood buffalo,” a remnant of a 
wild herd, marked off from the “plains buffalo” of the reserves by 
larger size, darker colour, more dense and silky hair, larger and 
more incurved horns. It is uncertain whether the differences between 
the two races are due to innate variation emphasised by being kept 
apart or to environmental influence. Dr. Ritchie's point is a 
shrewd one, that instead of mingling the 1,600 “plains buffalo” 
with the 1,500 “wood buffalo,” it would have been better to have 
transferred the former to an area similar in latitude, vegetation 
and climate to Wood Buffalo Park, but isolated from it. Thus 
“the wood buffalo race would have remained uncontaminated, and 
time would have shown whether in the new environment the plains 
buffalo would have assumed the distinctive characters of the wood 
buffalo. Had it turned out that these characters were wholly 
environmental, as they may well be, an interesting biological 
correlation would have been proved, and no objection could then 
have been taken to fortifying the wood buffalo herd by the 
addition of plains individuals.” 

Transport of Nematodes by Plies. — Many of the threadworms 
or Nematodes do much harm, and everything that bears on their 
distribution is of interest. It has been shown by Aubertot and 
others that the larvae of the common Rhabditis may be carried 
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from one place to another on the bodies of flies, and Menzel has 
recently tested this. He found some bat’s dung to be swarming 
with threadworms and also with larval Diptera. When flics 
emerged in the course of time he carefully examined them, and 
found that their legs showed little white spots. One of these, 
moistened in water, yielded forty Rhabditis larvae. Two house 
flies were placed on the dung and in a very short time some of the 
larval Nematodes had effected fixation. They are carried about 
till the fly settles on another suitable place, and they can survive 
being dry for two days or more. Here then is another instance of 
the linking of lives together — bat, fly and threadworm. 

Mite in Grasshoppers. — When it was shown by Rennie, White 
and Harvey in their joint paper of 1921 that a mite (now called 
Acarapis woodi) parasitic in the trachecai of the hive- bee w^as 
causally associated with the so-called “Isle of Wight” disease, 
the case was unique. It appears, however, that the occurrence of 
a mite in the tracheae of a grasshopper was noticed in 1914, 
though not published, by Mr. C. C. Hamilton, a student at the 
Kansas Agricultural College. Now we have in the Amiah of the 
Entoinological Society of America (1925, xviii, 35*44) an account of 
this mite, which is a frequent inmate of the tracheal system of two 
kinds of grasshoppers, Hippiscus apiculatus (Harris) and Arphia 
carinata. Scud. It is a Tarsonemid mite, named by H. E. 
Ewing Locustacarus tnuhealis, with some resemblance to the bee 
Tarsonemid Acarapis woodi. In both sexes there is a complete 
ab.sence of the fourth pair of legs. Mites and eggs occur together 
in the principal tracheje and air-sacs, especially in the thoracic 
region and anterior abdomen. The infestation may be so severe 
that certain tracheie and air-sacs are quite blocked. There was 
some discoloration of surrounding tissue probably due to the 
blocking and to feeding-punctures, h'or some unknown reason, 
only the adult female grasshoppers were found infected. It looks 
as if fully- formed adult mites emerged fiom the eggs. The 
occurrence of another tracheal mite is very interesting. More 
cases will probably be found. 

Thyroid Feeding of Silkworms.— Two Japanese investigators 
have succeeded in feeding silkworms {Bojnbyx niori) with thyroid, 
a kind of experiment which has hitherto yielded no result with 
insects. They sprinkled mulberry leaves with a commercial pre- 
paration of thyroid gland in ratios of to ^ of the weight. The 
silkworms ate the leaves, but not with their usual gusto. There 
was no hint of the acceleration of development that usually follows 
thyroid feeding. Indeed the more thyroid extract the silkworms 
got the slower was the development. The moths were smaller 
than usual, but they laid nearly as many eggs as usual, or in some 
cases decidedly more than the controls did. So far the results of 
the experiments were not what might have been expected. But 
the investigators went on to compare silkw'orms reared from the 
eggs of the thyroid-fed parents with the offspring of the controls. 
Witliout receiving an}' tli}’roid food the offspring of the former, 
smaller when hatched, shot ahead of the controls till the beginning 
of the fifth stage, when they became abruptly smaller and foimed 
smaller cocoons and developed into smaller moths. Yet they made 
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more silk, and the moths laid more eggs. It follows that there 
must have been a small amount of thyroid principle in the eggs, 
the effect of which was manifested in the size, the silk-gland 
and the reproductive system. The moral is : Wait for the next 
generation before drawing a conclusion. 


FARM IMPLEMENTS IN SCOTLAND. 

HISTORICAL NOTES. 

Professor J. A. Scott Watson, M.C., B.Sc., Oxford University. 

IV. — 1850-1900. 

Steam Tillage. — From the middle of last century up till the 
’eighties, the opinion was widely held that the application of steam 
power was on the point of working a complete revolution in farm- 
ing, a revolution comparable to that which it had already brought 
about in transport and in industry. Long before this time, of 
course, stationary steam engines had begun to be used for diiving 
threshing mills and other barn machinery, and when Cobbett rode 
through the Lotliians in 1832 he already found all the large farms 
equipped with threshcis, most of which were driven by steam. But 
it was to steam tillage that men looked to establish the new epoch. 
Among the many prospective benefits were counted “the deepen- 
ing of the staple of the soil,” its more thorough preparation for the 
crop, and the saving of at least one third in tillage costs. Sub- 
stantially heavier crops were to be grown, fallows were to be done 
away with, and on the lighter soils the necessity for “lesting” 
land (in temporary leys) was to be obviated. The steam engine 
was speedy, it was tireless, and was independent of weather 
conditions ; moreover it could be maintained without eatii^g up, as 
the horse did, a substantial part of the product of its own labours. 
“Years may yet elapse,” says Sir John Forbes^ in 1866, “before 
the consummation of the process, but the ‘jocund team’ is 
doomed. Changes must be made, fields squared, companies 
formed, implements improved, but the silent march of events will 
most surely biing the new power into general use.” It is perhaps 
still a safe prediction that the horse will ultimately be displaced by 
some form of mechanical power, but its “ expectation of life ” has 
improved rather than declined since the days of our grandfathers. 

The first patent for a steam ploughing apparatus was taken out 
by Major Pratt in 1810. His system seems to have embodied the 
same principle as others which later achieved success, but there is 
no record of its having been put in practice. In 1832 a patent was 
obtained by Hcathcote, and four years later a trial of his system 
took place on Red Moss in Lancashire and created a good deal of 
stir. Heathcote’s engine was of the catterpillar type. On each 
side it was suppoited on an endless band which revolved on a pair 
of large drums. The bands were seven and a half feet broad, and 

^ Farmers^ Magazine^ vol. xxv. 
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the drums twenty-six feet apart, giving a total bearing area of 390 
square feet. Although the weight of the engine carrying its full 
six tons of coal, was no less than thirty tons, its “buoyancy would 
have enabled it to traverse much softer soil than flow moss.” On 
either side of the engine at a distance of 220 yards were placed 
two “ auxiliary carriages ” or anchored pulleys, and two ploughs were 
worked simultaneously, one on either hand. Since wire ropes had 
not then been invented, a flat band of iron 2^ inches broad and 
xV inch thick was used to draw the ploughs to and fro between the 
engine and the auxiliary carriages. The ploughs themselves were 
of the single-furrow one-way type, with two sets of irons set tail to 
tail, and a double set of stilts at either end, it having been found 
necessary to employ two men to guide. The total staff required 
was nine men and a boy. The Highland Society appointed a 
deputation to attend the trial, who reported that the results were 
satisfactory in so far that the moss, which was too wet to have 
carried horses, was successfully ploughed ; hut what object it was 
hoped to gain by ploughing land in such condition is not clear. 
The reclamation of Red Moss was not proceeded with, and no 
attempt was made to adapt the apparatus for ploughing ordinary 
land. In 1837 another trial was cariied out at Lochar Moss near 
Dumfries, in connection with the Show of the Highland Society, 
and seems to have passed off successfully; but when, after the trial, 
the engine was left standing on the moss overnight, its “buoyancy ” 
proved unequal to the occasion and it disappeared completely, 
nevtr to be recovered.^ 

In 1836 the Highland Society offcied a premium of .^500 for 
the first successful application of steam to the cultivation of the 
soil, but no av\ard was made, and in 1843 the offer was withdrawn. 

Next in point of time was a steam tackle introduced by Lord 
Willoughby d’Eresby in 1851. Two engines were used in this 
case, and a two-furrow plough was drawn backwards and forwards 
between them by means of a chain. It is noteworthy that the 
necessity fin* the use of two engines was held to be a serious 
disadvantage, yet after years of effort devoted to devising single- 
engine systems, makers found that under most circumstances the 
balance of advantage la}' with the older plan. Among other names 
associated with pioneer work in steam tillage are those of Messrs. 
Fiskin of Newcastle and the Marquess of Tweeddale, but the chief 
credit for the development of the system on commercial lines 
belongs to the firm of Fowler of Leeds, who exhibited their first 
set of tackle in 1854, and to whom most of the subsequent 
improvements have been due. 

It scarcely requires to be said that the measure of success 
attained with steam tillage fell far short of the earlier anticipations. 
It is true that in the first enthusiasm for the new power it was 
often injudiciously used, land being ploughed wet, under ihe 
impression that this would do no harm, and too deep, under the 
impression that deej) ploughing must necessarily be beneficial. It 
is true also that soon after steam tillage became a [practical 
possibility a severe agricultural depression set in, and much of the 
old heavy arable, on which steam would have found its greatest 
* History of the Highland So( iety. 
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usefulness, went out of cultivation altogether. But quite apart from 
these considerati(nis, it is clear that in a country of moderately 
small faims and of complex farming s3^stems, steam was never 
dcbtined to play more than a minor role. 

Diggers and Roto*Tillers. — For the most part the practical 
application of steam was accomplished by the use, in modified 
form, of the old standard implements — ploughs, grubbers, harrows, 
and rollers. But quite early in the course of these developments 
the doubt was expressed whether these old methods should not be 
abandoned in favour of some “more economical and philosophical 
manner” of preparing the soil. The plough, it was argued, was at 
the best only an imperfect substitute for the spade or fork. It 
performed indeed one of the functions of these tools, that of 
inverting the soil, but it did so at the cost of compressing both the 
furrow-slice and the subsoil. Moreover it left the pulverisation of 
the soil to be accomplished by other operations, in the course of 
which a considerable part of the work of the plough might be 
undone. With all the possibilities of steam power at command it 
must be possible to devise something far more efficient, a machine 
that would “comminute, aerate and invert the soil'’ in one 
operation, and leave a tilth “as fine as a new mole heap.”^ 

Following up this line of thought an almost countless number 
of inventors have applied themselves to the designing of mechanical 
diggers and rotary tillers in various forms.*^ 

Among the first that attracted notice was a kind of rotary 
steam plough invented by James Usher of Edinburgh in 1849. A 
portable steam engine, mounted on broad wheels, carried behind it 
a horizontal transverse shaft, which could be raised or lowered at 
pleasure and which was driven by means of gear wheels from the 
engine. On this shaft were fixed four or more discs or plates, each 
carrying three sets of plough-irons (coulters, shares and mould- 
boards) of a curved pattern, the soles forming segments of a ciicle. 
The shaft revolved in the same direction as the wheels and at 
considerably greater speed, so that the earth was dug up in small 
portions and thrown rather violently backwards, with a certain 
amount of side spin imparted by the mould-board. The rear 
wheels of the engine were likewise driven by gearing, and by this 
means the rate of progress over the ground was regulated, but it 
was found that the action of the ploughs was alone sufficient to 
propel the machine. The engine was of 10 horse power, and the 
whole apparatus weighed 6^ tons. It travelled at three miles an 
hour, and was capable of tilling 7 acres a day at a cost, it was 
claimed, of 2s. 6d. per acre. An improved model, weighing a ton 
less and with an engine of 14 horse power, was brought out in 1855, 
and a company “ with ten pound shares and two dukes and various 
baronets among the subscribers ” was formed to exploit the machine, 
“ but unfortunately this ingenious invention has no more been heard 
of in the agricultural world.” 

In 1852 Bethell patented a roto-tiller in wffiich the working 
parts consisted of prongs or tines, as in modern models. The tiller 

^ C. W. Hoskyns’ “Chronicles of a Clay Farm,” 4th eeln., 1857. 

For a complete account of these up till 1859, see Journal of Royal 

A.S.E,^ vol. XX. 
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shaft was driven by steam, but the machine was drawn by horses. 
It dug to a depth of 9 inches and “did as much in one operation 
as two or three ploughings, besides scarifying, harrowing, 

Later Bethell a(lo[)te(l a steam locomotive, having endless rails 
upon its wheels in order to pi event injury to tlie soil, and intro- 
duced other improvements, but after a few years his invention 
sank into oblivion. 

Several other machines were patented in the fifties, and Clarke,^ 
summing up the situation in 1859, said that “With so much 
evidence in its favour, and so much mechanical and agricultural 
intellect at work upon it, the revolving steam-digger has now 
every prospect of vanquishing all obstacles and entering upon a 
career of success.'' But it was not yet to be ; all the machines, in 
common with the much later Dai by Digger, were too heavy for the 
land to carry, too expensive to build, too cumbersome to handle 
and too liable to breakage by stones. Many of tlic.se objections 
have been overcome by the sub.stitution of oil for steam and of 
.steel spring tines for iron prongs. A fresh supply of “ mechanical 
and agricultural intellect” is being applied to the problem, and it 
seems possible that the confident predictions of Clarke and Hoskyns 
may yet be justified and Stephen's “ more economical and philo- 
sophical mode of tillage may become a reality. 

American Influences. — For the greater number of the notable 
agricultural inventions that were made up till the middle of the 
nineteenth centur}’ the credit belongs to Britain, and in no small 
share to Scotland. But from that time onwards North America 
began to play an increasingly important part, and in the last 
quarter of the century most of the novelties that attracted the 
notice of farmers were of American origin. With broad acres of 
lich prairie land to exploit and with the .single disadvantage of 
scarce and expensive labour, it was to be expected that the 
Transatlantic farndrig community would concentrate a great deal 
of eiTort and skill on the devising of lai)our-saving appliances. 
i(S79, remembered as perhaps the blackest year in the whole 
history of British farming, w^as marked by the introduction of 
the string binder, of which the c.s.scntial part, the knotter, was 
invented in America by Appleby. This completely solved, at the 
one end, the labour problem of large-scale corn growing ; there 
remained the more complex aspect of the ijuestion, that of effecting 
a material reduction in the wages cost of tillage. 

Alon^ this line perhaps the most interc.sting of the American 
achievements was a complete remodelling of the plough. It was 
reduced in weight ; it was so modified as greatly to lessen the 
friction on the working parts, and so as to enable it to turn a much 
wider if shallower furrow-slice. With an appropriate team of light 
and fast horses it could be driven at a greatly increa.sed pace and 
could turn over in a day a far greater area c)f land than the old 
European types. Not only so, but the furn)w-slice, instead of 
being slowly and gradually turned over through a carefully 
calculated angle and left almost unbroken, was violently and 
completely inverted and thoroughly shattered in the process, so 

* Supra, 
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that the subsequent work of preparing land for the drill was 
greatly lightened. 

The main principle involved in these changes-~the replacement 
of tlic old, long and gradually twisted mould board by a short bluff 
concave breast — was not in itself new, having been used in certain 
German types of plough from quite early times. But mouldboards of 
the old materials — wrought and cast iron — failed to scour or to run 
clean in the newshape,and it was onlyafter the introduction of chilled 
steel that the full application of the idea became possible. The 
early Yankee” ploughs that were brought to this country in the 
eighties proved but a partial success. For clay land they were too 
light, and their short stilts provided insufficient leverage to enable 
the ploughman to keep them in the ground. Also when they were 
used for autumn work in the wetter districts their finely-broken 
furrow-slices ran together again into a solid mass before the spring. 
But with the necessary modifications and under suitable conditions 
“digger” ploughs have proved their usefulness, and have become a 
part of the standard farm equipment of many districts. 

In the nineties there came from Canada our modern types of 
spring-tined implements, both cultivators and harrows. Here again 
the weight was lessened, penetration of the soil being secured by 
the sickle shape of the tines, while their “give” to obstacles and 
their vibratory motion led to a material lessening of draft. The 
original Canadian cultivators proved insufficiently strong for the 
type of work that the British farmer was accustomed to demand, 
and even now, with all the improvements that have since been 
made, there come times when they are cast aside in favour of the 
old grubber and drag. But on medium and light soils, under 
ordinary circumstances, they can do all that is necessary, and with 
a considerable saving of horse flesh. The disc harrow is another 
American invention that has found a more limited sphere of 
usefulness in this country. 

Of the implements designed for dealing with particular crops 
some, like the potato digger, arc home inventions, while others, like 
the hay loader, originated in America. The various crops have 
yielded in very different degrees to mechanical treatment. Hay 
for example can be cut, tedded, collected, loaded and stacked with 
the help of machinery at every stage. At the other extreme stands 
the root crop which, in spite of half a century’s effort to devise 
machinery for its cultivation and harvest, is still painfully singled 
with the hand hoe, and raised at the cost of many numbed fingers 
and aching backs. 

Milking Machines. — The first attempts at mechanical milking 
were made before 1850, but it was not until the eighties and 
nineties that anything approaching success was achieved. In the 
earlier machines several distinct principles were tried ; drainage (by 
means of milk tubes inserted into the teats) was, as might have been 
expected, entirely unsuccessful ; pressure machines, in which the 
teat was gripped and squeezed by pads, were found to be far too 
cumbersome and complicated ; but the suction principle, first used 
in America towards 1880, seemed to hold out more hope of success. 

The first notable contribution of Scotland was a machine 
patented by Murchland of Kilmarnock in 1889, which acted on the 
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|)rinciple of sustained suction, and was installed on several West of 
Scotland farms in the early nineties. This was followed by the 
'‘Thistle’* machine, invented by Dr. Shiels of Glas^^ow in 1S95 and 
embodying the new principle of intermittent suction or pulsation, 
which was ultimately proved to be superior. 

In 1897 the Highland Society conducted a trial of milking 
machines for which these two were the only entries, and after a 
thorough test the Committee reported that in their opinion the 
Murchland machine was a practical success, and unanimously 
awarded it the prize of ;^50 which the Society had offered.^ On 
the other hand they reported that the Thistle machine failed in 
certain respects to fulfil the conditions that had been laid down, 
particularly in that the milk drawn by it did not keep satisfactorily. 
This was due to the very great length of tubing through which the 
milk had to pass, and to the large volume of air which was drawn 
through with it. 

In spite of the favourable report on the Murchland machine, it 
was not altogether successful in practice, as the continued suction 
was found to cause disorders of the udder. The " Thistle ” Company 
exhausted all its capital in experimental work and went out of 
business, but one of its directors, Mr. Kennedy, in conjunction with 
an engineer named Lawrence, continued to work at the problem and 
succeeded in making important improvements, which they embodied 
in the Lawrence-Kennedy machine. This was officially tested 
along with the Murchland machine by ^the Royal Agricultural 
Society in 1900, but neither received an award. However, a further 
improved model of the Lawrence-Kennedy and a machine brought 
out by Wallace of Castle Douglas in 1907 ultimately became the 
first standard types. Although the credit for the invention of the 
milking machine belongs chiefly to Scotland, the benefit has 
accrued mainly to the newer dairying countries like New Zealand, 
where the labour problem is more acute. 

Looking back through the past two centuries one cannot but be 
struck by the immense increase in the number and complexity of 
the farmer’s tools. The change is not altogether clear gain, for it 
necessarily involves a great increase in capital outlay and an 
increasing burden of maintenance charges. Many of the improve- 
ments have been of little actual benefit to the farmer, who has often 
been in a happier position than he is to-day, and few have brought 
material rewards to their authors. But in the mass they have 
immensely increased the production of fcjod in relation to the human 
effort expended on its production, and have rendered possible a 
vast improvement in the general standard of life. 

Much remains to be done. There are general problems like the 
application of electricity to field operations, and there are special 
problems like that of mechanical potato gatherers and root singlers, 
which, however hopeless of solution they may appear, ^\yll 
doubtless yield to the " mechanical and agricultural intellect ” of the 
future gcneration.s. 

^ Tramactions of ihe I Highland Sonefy^ 1898. 
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AGRICULTURAL RESEARCH IN THE 
BRITISH EMPIRE. 

J. B. Oku, D.S.O., M.C., 

The Roiveit Research Institute^ Aberdeen. 

I. South African Veterinary Research Station, 
Onderstepoort. 

A (iOOD deal of interest is being taken at present in the possi- 
bility of agricultural development within the Empire. Great 
Britain is the world’s largest importer of agricultural products. 
The annual value of the imports is about ;£^484, 000,000. Of this 
amount only 1 77,000,000 comes from our own colonies and 
dependencies. But there are parts of the Ikitish Empire which, 
if developed, could supply a much larger proportion of the agri- 
cultural products required by this country. The Empire contains 
about two-fifths of the world’s cattle, and the yield of beef and 
milk from these could be greatly increased. It has also great 
tracts of potentially fertile land which are only partially developed. 
Indeed the greater part of the world suitable for European settle- 
ment and still awaiting development is within the Empire. 
The visit of Mr. Ormsby-Gore, the Under-Secretary for the 
Colonies, to East and West Africa has hel[)ed to direct attention 
to the possibility of increased production in these parts with 
resulting increased trade with this country, and there are other 
areas not only in Africa, but in other continents, where the 
prospects of agricultural development are good. 

It is worth while noting that increased production in the 
colonies and dependencies is of almost as much value to this 
country as it is to them. An increase in the export to Britain 
of tropical products used for feeding-stuffs would give a greater 
and cheaper supply of the concentrates required for increa.scd 
milk, beef, bacon and egg production at home, and the develop- 
ment of the .stock indu.stry in any part of the Empire will increase 
the dem ind for breeding stock from this country. On account of 
the large imporis of foodstuffs from foreign countries, there is room 
for increa.secl imports from within the ICmpire, without necessarily 
increasing seriously competition for the British farmer. 

In most cases the successful development of agriculture in the 
colonics and dependencies is dependent upon the solution of 
problems continually being met with in the course of development. 
In many cases investigations have necessarily been confined to 
urgent problems which have a local economic bearing, and whose 
interest is therefore chiefly local. In the older colonies, however, 
work of world-wide interest is being done. Indeed some of the 
problems being .studied are merely different aspects of the same 
general problems engaging the attention of research workers at 
home. The establi^ihment of the Civil Research Committee of the 
(!abinet and the Empire Marketing Board provides facilities for 
the investigation of these problems on a scale hitherto impossible, 
and in the next few years there is likely to be a great increase in 
the volume of research work carried out in the various colonics 
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and dependencies and a closer co-operation between the work at 
home and at colonial institutions. 

It is just possible that in the past we have directed attention 
too exclusively East and West across the North Sea and Atlantic 
Ocean, and that in the future the research activities of our own 
dominions and colonies will warrant a greater amount of atten- 
tion on the part of those engaged in agricultural research in this 
country. It is intended that a short series of articles dealing with 
research activities in various parts of the Empire will be published 
in this Journal. The present article gives an account of the 
Veterinary Research Institution in South Africa. Features of 
research activities of general interest in other colonies will be dealt 
with in subsequent articles. 

The Veterinary Research Station of South Africa is situated 
about seven miles from Pretoria. It consists of a group of separate 
buildings. The illustration shows the central block which contains 
the offices and the library. The other buildings consist of 
laboratories, animal houses and subsidiary buildings. There is also 
housing for some of the staff of about 120 Europeans and 250 
natives. The Institution forms a small township. It has its own 
post-office and its own railway station. The total capital cost to 
date has been in the neighbourhood of ;i^25o,ooo. This figure, 
however, is likely to be exceeded as certain further developments 
are contemplated. 

The annual maintenance requires nearly ;^ioo,ooo. For 1925-6 
the cost was jCg^.ooo. Roughly, half of this sum is for the 
payment of salaries and the other half for maintenance, viz.: 
apparatus, materials, experimental animals, feedingstuffs, native 
labour, &c. There is, however, a large revenue derived chiefly from 
the sale of vaccines. Last year this amounted to £28,000, so that 
the net annual cost of the Institution is only between £60,000 and 
£70,000. 

Although the primary function of the Station is research in 
diseases of animals, it has been found expedient to extend the scope 
of its activities. In addition to investigating the causes of diseases, 
the Station manufactures on a large scale vaccines and anthelmintics 
for the prevention or cure of disease. In the year 1925-6 over 
seventeen million doses were issued. 

Advisory work is carried out in connection w^ith diseases and 
nutrition, and facilities have been provided for the necessary 
bacteriological, pathological or chemical examinations required for 
the diagnosis of disease. About fifty thousand pathological 
specimens, such as blood-smears, samples of tissues and stomach 
contents, are dealt with in the course of the year. 

It was decided recently to take advantage of the excellent 
facilities which the Station offered for educational purposes ; 
arrangements have been made for the education of veterinary 
students, and there are now full courses for men entering the 
veterinary profession. 

This centralisation of veterinary activities at Onderstepoort has 
very real advantages. Advisory work carried out from a centre 
where there is a large staff of scientific workers engaged on research 
on the subjects on which advice is asked is likely to be of 
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maximum value. All the knowledge of the various experts of the 
Station can be brought to bear on the questions raised. On the 
other hand, the continual stream of questions from all parts of the 
Union of South Africa keeps the research workers in touch with 
the problems of immediate economic importance, and further, it 
gives them a great deal of valuable data which have been collected 
by those seeking advice. The enquirers have of necessity made a 
number of first-hand observations which they record when stating 
the problem they wish solved by the Station. Teaching carried out 
at such a centre is bound to be most stimulating. During their 
course students see and in many cases actually take part in the 
experimental work being carried on at the Station. They are thus 
in constant touch with men doing original research on the subjects 
being taught, and the diseases whose causes are being studied, or 
for which preventive or curative measures are being devised, are the 
very diseases which they themselves will be called upon to deal 
with after they graduate. 

Most of the research work done at Onderstepoort has been on 
insect-borne and other infectious diseases which are not common 
in this country. The results of these investigations are therefore 
of more interest to tropical and sub-tropical countries than to 
Britain. 

The investigations which have created most interest in this 
country are those carried out on Lamsiekte and Styfsiekte. As 
the results obtained in these investigations have a direct bearing 
on problems being studied in various parts of the Empire, includ- 
ing Britain itself, they warrant special mention. 

Lamsiekte was studied for several years before the cause was 
discovered. The results of the earlier work, which was negative so 
far as the cause of this specific disease is concerned, has, however, 
been not only of scientific interest, but also of considerable 
practical value. It was thought at one time that lamsiekte might 
be a deficiency disease due to lack of vitamins. The testing of 
this hypothesis has shown that it is unlikely that a vitamin 
deficiency can be a serious factor in the nutrition of farm stock 
kept under practical conditions, which is the same conclusion as 
that reached from work done in this country. 

It was finally discovered that the direct cause of lamsiekte is 
ptomaine poisoning brought about by an organism which flourishes 
in carcase debris. Cattle get infected with the organism through 
chewing the bones of carcases lying about on the veld. It was 
further discovered that the cause of the “ pica or depraved 
appetite which made cattle eat the rotten carcases was a hunger 
for phosphorus, and that if any digestible phosphorus-rich sub- 
stance were administered to the cattle, the depraved appetite 
disappeared ; the bones of the decayed carcases were no longer 
chewed, and the infection with the organism ceased. 

It was further found that not only did the feeding of a sub- 
stance rich in phosphorus, such as bone-meal or bran or an 
inorganic salt, prevent lamsiekte, but the animals receiving the 
additional phosphorus were in other respects more healthy. In 
young animals there was a marked increase in the rate of growth. 
Thus in one experiment, which ran from January 1922 until May 
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1923, the average rate of increase of two animals fed extra phos- 
phorus was 434 lbs. compared with 150 lbs. for control animals. 

In the case of milk cows it was found that increase in the 
phosphorus intake resulted in about a 40 per cent, increase in milk 
production. Further, the crop of calves was larger, and the calves 
were heavier and more vigorous at birth. 

Chemical analyses of the soil and of the natural pastures of the 
areas in which lamsiekte occurs showed that both were markedly 
deficient in phosphorus, and that the extent of the deficiency 
could be correlated with the degree of malnutrition in the cattle. 

Styfsickte, a di.sease presenting some of the features of 
lamsiekte, has also been proved to be due to a mineral deficiency. 
It can be cured or prevented by feeding a mixture of bone meal 
and common salt. Whether this disease is due solely to a 
phosphorus deficiency, or whether, as appears probable, there is 
also a calcium deficiency, it is impossible at present to say, as the 
bone meal which prevents the disease supplies both calcium and 
phosphorus. This disease is under furthei investigation. An 
account of these investigations have been given by Theiler, Green 
and Du Toit (1924) (i). 

It will be of interest to Scottish workers to note that Dr. Green, 
Sub-Director, Biochemical Section, who has taken a leading part in 
these investigations, is a graduate of Glasgow University, where he 
carried out research in nutrition in the Physiology Department. 
He was at one time on the staff of the West of Scotland College of 
Agriculture. 

Dr. Du Toit, who will shortly succeed Sir Arnold Theiler as 
Director, has been invited to give a paper on the work of the 
Station at the British Association Meeting this summer at Oxford, 
where he will meet a number of the British research workers. 

The South African work on phosphorus deficiency in pastures 
which has been so successful in its practical application is an 
important })art of the general problem of the mineral contents of 
pastures. This geneial problem has been under investigation in 
this country for the past five or six years, and is still engaging the 
attention of workers at the Rowett Institute and at Cambridge. 
An account of this work which has been carried out by a com- 
mittee consisting of Major Elliot, Under-.Secretary for Scotland, 
Professor Wood, h'.R S. of Cambridge, and the writer, has appeared 
in this Journal (2). 

Work of a similar nature has also been done in other parts of 
the Empire where malnutrition suggestive of a mineral deficiency 
appeared in cattle. In one area in New' Zealand there is a 
phosphorus deficiency ; in another area there is an iron deficiency. 
Calcium or phosphorus deficiencies have been found in Australia 
and New Zealand, and iodine and calcium deficiencies have been 
found in areas in C'anada. The research work on lamsiekte thofigh 
undertaken by the Institution at Onderstepoort for the .solution 
of a local problem, has thus yielded results which are of interest to 
those studying the nutritive value of natural pastures in several 
different parts of the w'orld. 

The rapid growth of this Veterinary Research Station which 
has been established and developed during the tenure of office 
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of the present director, is an indication that the work accomplished 
has been of economic value to agriculture in South Africa. The 
Station is a monument to the driving force and organising ability 
of Sir Arnold Theiler, who has had a free hand in its organisation 
and development. The South African Government, though not 
without a consideiable amount of persuasion on the part of the 
Director, has been generous with funds. General Smuts, who was 
Prime Minister when the need for funds arose, saw the invaluable 
service which such an institution could render in the development 
of the live stock industry in South Africa, and gave the support 
and encouragement necessary for the continuous series of exten- 
sions and developments which took place. This support has been 
fully maintained by the present Government, whose leaders take a 
deep interest in the development of the Station and the work being 
done. 

The reference which has been made to the South African work 
on the mineral content of pa.stures, and to work of a similar nature 
at other institutions, shows how the work of this Station can be 
correlated with that of other research centres throughout the 
Empire. There is little doubt that in the future there will be an 
increase in team work for the solution of agricultural problems 
common to different parts of the Empire, and that several different 
institutions will take part in this work simultaneously. In this 
co-operative research the Veterinary Research Institution at 
Onderstepoort is likely to take a prominent part, and to do work 
which will be of great value for the development of agriculture, not 
only in South Africa, but throughout the Empire. 

Rwkrfnces. 

(1) Theilei, Gieen, and Du Toit, Journal of the Department of Apiculture^ 
May 1924. 

(2) Elliot, Wood, and On, SiOttish Journal of Ak^ricnliure, \ol \ iii. No. 4, 
October 1925. 


FARM PESTS— BIRDS.’ 

JAMKS Ritchie, M.A., D.Sc., F.R.S.E., 

Natural History Depat tment^ Royal Scottish Museum, 

Future luvestigations regarding the Rook.— Although it 
suffers from the disadvantage that it covers many types of agricul- 
tural land, the investigation made some years ago in Germany by 
Hollrung ‘^ ought to be mentioned, for in scope it far exceeded any 
examination of the food of rooks made in this country, and by so 
much may be expected to give a more accurate picture of the 
average nature of the food. Hollrung examined the food content 
of the enormous total of 4,030 rooks, spread over a period of eleven 

* Articles in this series, dealing with Mammal Pests, commenced in the 
Journal in July 1Q12. The first article on Bird Pests appealed in January 
1924. 

2 M. Hollrung: “Beitrage zur Bewertung der Saatkiiihe auf Grund von 
lljahrigen Magenuntersuchengen ” in Landw. Jahrb,,^ Berlin, vol. 35, 1906, pp. 
579*620. 
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years. His results in so far as they affect the farmer may be 
summarised as follows : — 


Grain destroyed by 4030 Rooks, 
Germinated. 

Wheat 15,57^ 

Not germinated. 

Barley.., 

10,465 

247 

Oats ... 

12,787 

. . . 

Maize ... 

987 

40 

Buck wheat ... 

1.77; 


Rye 

35 « 

Totals 

41.594 

64J 


i. 

2,239 


Harmful Insects destroyed hy 4030 Rooks. 


C'oekehafers ... 

3,222 

Cockchafer grubs 

2,264 

Other Chafer beetles 

1,717 

Click beetles ... 

2,307 

„ larvai (wire worms) ... 

1,589 

Weevils 

14,710 

Caterpillars ... 

9,126 

Crane-fly larvae (leather jackets) . . . 

3,411 

Chrysornelid beetles 

2,113 

Cassid (Tortoise) beetles 

2,062 

Burying beetles (Silphidaj) ... 

984 

Bibio fly larvae 

406 

Corn ground beetle . 

86 

Total 

42,997 


Even if we admit that the destruction of silphid beetles should 
rather be reckoned ag^ainst than for the rook, we have a total of 
insects equivalent to the total of grains of corn. But this docs not 
indicate an economic equality ; Hollrung himself calculates that 
the chafer beetles destroyed by the 4,030 rooks, would themselves 
have been responsible for the destruction of half a million feet of 
cereals, a stupendous total in which single grains are lost sight of. 

Yet in spite of the labour which has already been spent upon 
this and other investigations of the food of the rook, it would 
appear that still further research is needed to clarify the position, 
for still agriculturists are divided into two opposing camps, one in 
favour of, one violently against the bird. The discussion in the 
preceding pages, however, should have made plain that the old 
diffuse type of investigation must be abandoned in favour of more 
precise methods. In the first place it is useless to endeavour to 
legislate for the average rook on average agricultural land. Since 
the proportions of the beneficial and harmful ingredients in its food 
vary according to the food available, that is, according to the type 
of cultivation over a large area, it is essential that the rook 
inhabitants of different types of agricultural ground, classified 
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according to some such scheme as that indicated at the close of the 
preceding article, should be treated more or less as unit groups, 
each to be studied by itself. Instead of presenting one great 
unsolvable problem the rook presents a series of minor problems, 
each capable of an approximate solution. 

In the second place, collecting must be carried out so as to 
afford a fair sample of the rook's activities throughout the year in 
a particular unit area. No just notion of the morality of a popula- 
tion can be gained by selecting the criminals for examination. In 
the third place, since the monthly totals of rooks killed and 
examined cannot be arranged precisely to correspond with the 
varying number of rooks in the area month by month, a simple 
statistical adjustment of the results must be made to give each 
month its due weight in the final result. And, finally, no mere 
numerical or volumetric result can in itself be conclusive. Waste 
grain must be ruled out, allowances made for harmless activities 
hitherto added up against the rook, and a rational interpretation 
must assess the relative values of grain and of injurious insects, 
each of which may destroy many grains. 

The Protection of Crops from Rooks. -In several types of agri- 
cultural areas the rook would appear to be on the whole a bene- 
factor, and if, in such areas, it could be prevented from damaging 
corn crops without being destroyed, the farmer would reap addi- 
tional benefit. Various devices have been employed to that end, 
usually with a success that at best is but temporary, though 
fortunately the period during which a crop is vulnerable is usually 
a short one, and temporary success may meet the needs of the 
case. 

Scanrnnvs . — Scaring methods are almost innumerable in their 
diversity. Perhaps the best is the farm boy, armed with a 
pair of wooden clappers, who patrols the threatened area Next 
in popularity, if not in efficiency, is the human effigy, the old hat 
and coat, whose limp protection is too often detected by birds so 
wary. Dead crows hung throughout a field are more effective in 
their guardianship, and many mechanical devices have been used 
with occasional success, such as the suspension of pieces of tin or 
bottles which glitter as they swing, and windmills which work a 
noise-producing apparatus. 

Deterrents , — The rook does not scratch the soil as farmyard 
fowls do, nor is its beak a very suitable implement for seeking out 
buried grains, therefore it is likely that the greater part of the corn 
it gathers from the sccd-bed is picked u^ on the surface. Apply- 
ing this probability, farmers have successfully withdrawn the atten- 
tions of rooks from the seed-corn and sprouting grain by scattering 
on the fields grain softened by water. The sacrifice of a small 
quantity of grain in this way during the short period when the 
crop is subject to damage is well repaid by the escape of the 
sown corn. 

In America successful attempts have been made to protect 
seed by coating the grains with various substances which render 
them unpalatable to crows of various species.^ 

^ See E. R. Kalmbach, ‘‘ The Crow in its Relation to Agriculture,” U.S. 
Dept, of Agriculture, Farmers' Bulletin,, 1102, 1920. 
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One of the best of such deterrents has been found to be coal 
tar. The grain is heated by means of warm water and then drained. 
Coal tar, in about the proportion of a tablespoonful to half, a 
bushel of seed-grain is added, and the grain stirred until an even 
coating of tar results. The seed must then be dried by being 
spread on a dry surface, or by the application of fine dry soil or 
ashes. Thereafter it may be used in the ordinary way in a sowing 
machine. The thin tar coating so applied in no way prevents the 
germination of the seed, but if dry weather follows the sowing 
germination may be retarded for a few days. On the other hand, 
in periods of normal rainfall, the retardation of germination is 
slight. 

Red lead is also used, the grain being first coated thinly with 
size to cause the adhesion of the red lead powder, which is 
dusted on. 

Experiments have been carried out with many other substances 
which impart an unpleasant taste or odour, such as paraffin oil, 
crude carbolic acid, fish oil, spirits of camphor,^ turpentine emulsion 
and an aniline oil solution but it was found that when the 
strength of the deleterious substance was sufficient to protect the 
corn it .seriously affected the germination of the grain. 

The chief objection to the coal tar or red lead methods of pro- 
tection, which otherwise are efficient, is that, under present con- 
ditions, the time and labour involved in the preparation of the 
seed would add materially to the cost of laying down the crop. 

Destruction of Rooks . — While it may be that in some types of 
agricultural areas these mild methods of crop protection will be 
sufficient, it is certain that more drastic means must be adopted 
in other areas. 

An attempt to .shoot crows on the attacked crop is more 
useful as a deterrent than as a method of slaughter, for the rook is 
a wary bird which fights shy of the gun. In France, however, 
much is made of an owl decoy placed within easy range of a con- 
cealed gunner, and Kalmbach, in the Farmers' Bulletin already 
referred to, reports that in the United States of America the use 
of crow decoys and crow calls has been resorted to with such 
success in attracting the birds within gunshot that these articles 
are now placed on sale by extensive dealers in sporting goods.” 

In Scotland the organised “crow-shoot” is the established 
method of keeping down the numbers of rooks. The shoot, 
shared by as many guns as may be convenient, takes place at 
the rookery either after the eggs are laid or just after the young 
are able to take short flights about the tops of the trees. In the 
latter case the endeavour is to shoot as many rooks as may be 
deemed desirable, in the former a subsidiary object is to keep the 
parent birds off the eggs until the eggs become chilled, so that they 
may fail to hatch even if subsequent attempts at incubation are 
made. 

Shooting may also be resorted to where a winter roost, in 
which rooks congregate from outlying nesting-rookeries, has 

‘ T. H. Scheffer, Kansas State Agr. Coll. Exp. Sta., Circular i, 1909. 

* li. M. Duggar and M. M. M‘Cool, Cornell Univ. Agr. Sta., Circular 6, 
1909. 
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become a nuisance. Here noise is one of the chief weapons of 
attack, and consequently black powder in the cartridges is pre- 
ferable to smokeless. Relays of gunners keep up a commotion 
in the wood for several nights in succession, in order that the 
disturbed birds may be induced to forsake their headquarters. 
Where guns may not be used, roman candles or crackers thrown 
into the tree tops have proved successful. 

Finally, without the use of the gun, rookeries, particularly in 
low pine-woods, may be “put down.” Mr. Walter Stewart gives 
an a<!Jcount of such a method.^ “During the months of March to 
June inclusive no gun should be allowed near these coniferous 
rookeries which it is intended to put down. They should be 
subjected to the minimum of molestation until the last week of 
April, when with the help of a sectional rod of some light material, 
such as bamboo or aluminium, every nest should be methodically 
put down, and the young killed in a humane and expeditious 
manner. Should nest-building again be proceeded with, the nests 
should again be put down after an interval of six weeks. The 
above remedy may sound somewhat callous, but really it is only 
the stamping out of an abnormal, predatory tendency, which is 
developing amongst some members of a very useful species of 
bird.” 

Birds and the Garden. 

The garden, if not an essential part of the farm, is so universal 
an adjunct of the farm-house, and those extended gardens, the 
fruit farms, play so important a part in the cultivation of favoured 
districts, that a short section may well be devoted to the commoner 
bird pests of this highly specialised branch of agriculture. 

On the W'hole, I think it may be said that birds are more 
useful in the garden than the reverse. Here, even more than in 
the fields, are illustrated the effects of high cultivation, and that 
implies a greater departure from the original balance of life which 
prevailed in the wild country before man set about his improve- 
ments. A curious sidelight is thrown upon the influence exerted 
by grades of cultivation upon animal life by Hensen\s observations 
on earthworms. In primaeval soil earthworms are not common, 
but Hensen’s careful examinations revealed that the highly cul- 
tivated soil of a garden yielded 53,767 earthworms an acre, and he 
believed that the less intense cultivation of the corn-field would 
yield only about half that enormous number. The increase is a 
measure of the influence of cultivation in providing additional 
food supplies. 

Extend the notion of the influence of such increased food 
supplies to the creatures which feed directly upon the plants 
grown in the garden, and we probe the secret of the prevalence 
and multitude of the insect pests of cultivation. Now and again, 
in this region and that, insect pests threaten the very existence of 
the cultivation which has brought them into being, and it can 
hardly be doubted that in every region insects must have reduced 
the higher cultivation to the verge of failure had it not been for 
the part taken by insectivorous birds in the warfare against insect 
pests. 

’ Scottish Naturalist^ 1923, p. 146. 
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But the cultivation which has so enormously increased the 
opportunities of the insect, and through them the numbers of insects 
and of the birds which prey upon insects, has also in other ways 
directly increased the opportunities of the birds themselves. 
Where a few wild rasps grew in the thickets, there are now fields 
of cultivated rasps ; where a few crab apples and wild cherries 
flourished, there are now great orchards in which abundance ot 
luscious fruit tempts the hungry or thirsty bird. That is a 
necessary sequel to the achievements of cultivation. 

No section of the garden is free from the danger of attack by 
birds. The vegetable garden suffers, shrubberies may be des- 
troyed, blo.ssoms are pinched from the flower borders, but perhaps 
the fruit garden bears the brunt of the attack. It generally 
happens that the same species of bird is concerned in several of 
these nefarious activities, so that a hard and fast horticultural 
grouping of the birds is impossible, and it seems most convenient 
to discuss the misdeeds of each species separately. 

Finches and the Garden. — The House Sparrow. — In the 
vegetable garden the house sparrow does sporadic damage through- 
out the year, but it is at its worst during spring, when the young 
begin to feed on their own account. Then any succulent greens 
are taken, especially in dry weather when they serve for both food 
and drink. Lettuces and peas are nibbled as they appear above 
ground, and young and old sparrows play havoc with the juicy 
flower buds of the latter. The same desire for succulent food 
leads, in the flower garden, to the destruction particularly of the 
yellow blooms of crocuses, primroses and cowslips, and in the fruit 
garden to much damage to fruit buds. 

Gooseberries suffer most heavily, for the young flowers, as they 
open, are squeezed for their nectar and as a consequence, the fruit 
fails to set. Extensive damage is sometimes done in this way. 
C. H. Hooper ^ (p. 76) quotes a letter from a Gloucestershire fruit- 
farmer as follows: — “ I have known sparrows to destroy two acres 
of gooseberry bushes (in one year) by taking out 90 per cent, of the 
buds. The result was that the few bud.s that were left went to 
wood, and in a few years the bushes had scarcely a bud upon any 
of the lower branches.” He adds in fairness: — “On the other 
hand, I have seen sparrows destroy thousands of caterpillars of the 
winter moths.” The sparrow does not confine its attention, how- 
ever, to gooseberries. It pecks also the blossoms of apples, 
cherries, pears and plums, and of the grown fruit it takes oc- 
casional gooseberries; strawberries, cherries and currants. 

In spite of this formidable list of crimes, it must be said that 
where the stomach contents of sparrows have been carefully 
examined, the analysis shows that by their destruction of injurious 
insects and weed-seed.s, sparrows in fruit-growing districts do more^ 
good than harm. 

The Chaffinch . — In the garden the chaffinch plays a part very 
similar to that of the sparrow, though its occurrence in smaller 
numbers in most gardens minimises the damage. In the vegetable 
garden the leaves of sprouting crops — turnip, cabbage and lettuce 

^“Fruit-growing and Bird Protection,” Joum. Royal Soc. ArfSy vol. 55, 
1906, pp. 72-88. 
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— are chattered. In the fruit garden, fruit buds of many kinds are 
nibbled, and blossoms are pinched and destroyed for the sweet 
drop of nectar they contain. As regards the former activity, 
F. Smith ^ writes, “ the chaffinch is not considered a bad bird, but he 
is a great disbuddcr of fruit, gooseberries, currants and plums, 
especially after a frost, when these birds will be found in twos and 
threes all over the plantation eating the buds.” Indeed the birds 
may perform their work so effectively that whole branches are left 
throughout the summer bare of leaf or fruit. Blossoms as well as 
buds are destroyed, most often those of gooseberries, currants, 
cherries and plums. Apart from this spring attack, the chaffinch 
is, however, looked upon rather as a help in the garden than an 
enemy. 

The Greenfinch or Green Lintie . — The activities of this bird 
much resemble those of the chaffinch. They have been summarised 
in a preceding article (1925, p. 296). In the kitchen garden it 
takes sprouting crops, and in spring it destroys leaf and fruit buds. 
In addition, according to Hooper (p. 80), ‘'it is terribly destructive 
in pulling hop flowers to pieces to get at the seeds, and comes in 
large flocks and litters the ground with the flower bracts of the 
hop.” To this drastic advocacy of temperance may be added the 
benefits done by the greenfinch in destroying the seeds of many 
weeds and the insects upon which it feeds its young. 

The Bullfinch . — It would be difficult to pass an equally favour- 
able verdict upon the bullfinch, the handsome colouring of which 
picks it out among the lesser birds. The expansive brick-red 
underparts and blue-grey back of the cock bird, surmounted by 
glossy black head and chin, make a striking combination, less often 
seen than might be, because of the shyness of the bird. In 
summer it keeps mostly to the woods, where in April the slight 
nest is built, well hidden in a tree or bush. During that or the 
succeeding month the first brooding of eggs, four to six in 
number, with red and purple streaks or spots upon a greenish- 
blue ground colour, is laid. From autumn to spring the 
woods are forsaken and the bullfinch leads a roving life, which 
brings it in frequent conflict with the gardener. During this 
period the numbers of British bullfinches are supplemented by the 
immigration, though on a small scale, of a continental form of the 
same species, distinguished by its larger size and rathei more 
resplendent colouring. 

The bullfinch is not generally distributed in Scotland, but in 
places it is locally common, and its distribution in England is 
similarly restricted, although there the bird is much more fre- 
quently met with. It is from southern Britain, therefore, that 
most of the accusations against the bullfinch come, although com- 
plaints specifying damage to fruit trees by bullfinches in Inverness- 
shire have been made to the Board of Agriculture for Scotland. 

Hooper {loc. clt,, p. 77) gives a very serious picture of the 
activities of the bullfinch. Where numerous in a fruit growing 
district it seems that for self protection they must be killed, as the 
.damage they do to the buds is a serious matter, and often they 

^ “ TItb Fruit (irower and the liirds,” a paper read to the Maidstone 
Farmers’ Club, 1906, pp. i-io. 
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wantonly destroy the buds without even eatings them. They com- 
mence soon after Christmas, when the first spell of frost has 
sweetened and swollen the buds, and continue eating them until 
the buds expand into leaves. The worst time is the beginning of 
March. 

“The bullfinch feeds on buds, especially of plants that bear 
fiuit, such as plums, damsons, cheiries, goosebciiics, curiants, 
apples and peais, it shows a special liking for greengage, black 
diamond, purple gage and eaily Rivers plums, which it will first 
attack in an oichard. It shows a piefcrcnce for certain vaiieties 
of goosebenies, and amongst apples the buds of ‘Councillor’ are 
favourites. . . . Mr. V Smith, of Loddington, says that bullfinches 
love about in families of five 01 six thiough the winter A family 
will come into a fruit tree, and stay there till they have destroyed 



IHI HRIIISll liUll FINCH i 


all the buds, both fiuit and w'ood They usually begin with ‘May 
Duke’ chcriics in the early' autumn, and keep on with plums, 
gooseberries, currants and medlars, ending in late spring with 
black currants and apples ” 

For some six months in the year, autumn till spring, the food 
is largely made up of buds, and to these culti\ated fruit trees 
make a substantial contiibution, though the buds of “wild” trees 
such as hawthorn, blackthorn, row^'an, bird-cherry, beech, sycamore 
and larch are also eaten. During the remaining months bull-* 
finches live upon the seeds of chickweed, thistle, ragwort, dandelion, 
nettle, dock, plantain, charlock and the like. Insect food seems 
seldom to be taken, but Di Collinge’s examinations ^ showed 

^ From Saunders’ Manual of British Bttdsy by coiutcsy of Messrs, 
(iurney & Jackson, Kdinbuigh and London 

* “Food of some British Wild Buds,” 1913, p 42. 
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that the young were fed largely on insects, contrary to the opinion 
that seed softened by their parents formed their main sustenance. 

In face of such statements, typical of the evidence of fruit- 
growers, it is clear that the bullfinch may not be tolerated on fruit 
farms. In most cases it is likely to be destroyed by shooting or 
trapping, but more than one grower has found that lime-wash 
spraying of bushes preserves the buds from the birds* attacks. 

The Hawfinch , — Larger than the other finches and remarkable 
because of the dumpy appearance given by its large head with 
enormous lead-coloured bill and its short tail, the hawfinch is clad 
in shades of reddisli brown with sparse touches of grey and white. 
It is a rare bird in Scotland, but in recent years has become a 
regular resident in parts of the lowlands, and it has occasionally 
nested north of the Forth. In England it is much more common, 
especially in the southern counties, but even there it is local in 
its distribution. 

On this account the damage it does is not extensive, but 
although it is seldom observed at work, on account of its shyness, 
traces of its presence are left in many a garden near its haunts. 
It is particularly fond of green peas, and may strip open rows of 
pods for their contents. It sometimes pecks ripe fruit, such as 
pears and apples, to get at the seeds, and it is said to eat damsons 
and nuts. 

Otherwise it feeds upon seeds of trees and on haws, cherries, 
holly and yew berries, all of which it takes for the sake of the 
seed, which it splits in its strong bill. Caterpillars and insects 
are also eaten, sometimes in considerable quantities. Much of 
its activity is harmless, some is beneficial, and there are few places 
where the hawfinch is sufficiently common to demand drastic 
treatment. 

WART DISEASE OF THE POTATO: 
INFECTION TESTS. 

The Board of Agriculture for Scotland have had under con- 
sideration the advisability of developing a practical method of 
testing the reaction of the potato to wart disease without liaving 
recourse to field tests. Experiments have been in progress 
throughout the winter of 1925-1926 with this end in view. 

During the past four years there have been submitted annually 
to the Board I20 varieties for critical field test, while the number 
of varieties submitted for the purpose of a preliminary single tuber 
test has averaged 800 per annum. Single tuber tests, which are at 
present carried out in the field, are undertaken to enable breeders 
of seedling potatoes to discard as early as possible those individuals 
which are susceptible to wart disease in large batches of selections. 

Methods of infecting varieties in the laboratory have been 
indicated by various writers, but none of the.se meets the neces.sities 
of the problem, as presented to the Board, of testing any number 
of varieties up to, say, 2000 annually, without employing special 
apparatus or making elaborate arrangements for the supervision of 
laboratory tests. 
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The object of the experiments was, therefore, to devise a 
rule-of-thumb method which would involve the minimum of 
apparatus and laboiatory space and which would enable tests to be 
conducted with the least possible demands on the time oi the staff. 

After several unsatisfactory experiments a simple method has 
been found which is capable of application to an unlimited number 
of varieties. 

The method is in essence a modification of that employed by 
Miss Glynne. The tubers which are the subjects of test are placed 
with their rose ends buried in moist sphagnum moss in petri jars 
(four tubers to a jar) — placed uncovered on laboratory benches, the 
day temperature of the laboratory ranging from io‘ C. to 20'‘C. 
Tubers carrying fresh deveh ping wart are swilled in the smallest 
quantity of tepid tap water necessary to wash them well. The 
washings of wart thus obtained aie applied to each individual tuber 
by means of a teaspoon. Sufficient is applied each day to make 
the bed of sphagnum very wet. Continuous excess of free water 
in the petri jars is to be avoided, as it rapidly induces rot in the 
tubers under test, but occasional drying out of the petri jars does 
not influence the result of the tests. Ready identification of tubers 
can be obtained by marks, e.g with Chinese ink, on the exposed 
heel end. 

The preliminar)’ experiments which indicated this method as 
a satisfactory one were applied, during March 1926, to single tubers 
representing eight susceptible varieties, namely, Epicure, Ninctyfold, 
Duke of York, Hritish Queen, King Edward VII, Northern Star, 
Field Marshal and Arran Chief. At the end of 28 days all 
eight tubers had developed wart disease, the excrescences after that 
period varying in size from that of a pin head to that of a bean. 
The jars were watered when convenient— generally once daily — 
but allowed to dry during w^eek ends. 

A further experiment was carried out in April and May to 
verify these results. 57 varieties, including 12 immune varieties, 
in lots of four tubers of each variety, were submitted to this test. 
Some of the jars containing the tubers were placed on a laboratory 
bench over a radiator where they were subjected to a temperature 
of from 14° C. to 24' C. The other section of the experiment was 
set on a laboratory table which received no direct heat. The 
general temperature of the room varied during the progress of 
the test from lo^ C. to 20** C'. The tuber material had sprouted 
considerably before being utilised and the tubers were soft. The 
long sprouts were knocked off before the tubers were subjected 
to the test. The presence of sprouts whether broken or unbroken 
was found to be conducive to the incidence of rot, which was 
encouraged by the presence of too much free water and by too 
high a temperature. In that section of the experiment which 
was kept at a moderate temperature the tubers did not rot s6 
readily; where rotting occurred excess of moisture was clearly 
responsible. The whole of the representatives of lo susceptible 
varieties and of two immune varieties rotted at an early stage of 
the experiment. However, wart disease was found on all the 
unrotted representatives of the remaining 35 susceptible varieties, 
while in no instance was wart noted on the remaining 10 immune 
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varieties. The shortest period of infection was i8 days, but the 
time taken for the disease to develop was from 28 to 35 days. 

Subsequent tests in May and June on a further series of varieties 
have confirmed the efficacy of the method. In this series new (im- 
ported) King Edward VII. developed wart disease in thirty days; 
this indicates the possibility of applying the test to tubers shortly 
after their being harvested. 

A parallel experiment to the above described preliminary test 
involving a modification of the method of Spieckermann and 
Kotthof also yielded useful results. Here the sphagnum was 
impregnated with powdered rotted wart which had been subjected 
to over 10 degrees of frost in November 1925. It was found 
necessary for successful infection, however, that the test should be 
carried out in the dark. Of the eight varieties in this test seven 
were infected in 28 days ; the other, Northern Star, did not sprout. 
This method, however, was rejected in favour of the infection 
by washings method, because the tuber sprouts developed in 
darkness to such an extent as to make handling difficult. 

A third series of preliminary tests, in which fresh growing wart 
iv situ was placed over four other tubers and watered with tap 
water daily, was unsatisfactory. 

All three types of infection were applied simultaneous!) to a 
group of four varieties (three contiols and one unknown) in open 
conditions. The four tubers were found to be infected after 
28 days. 

The “infection by washings'' method has the advantage of 
entire simplicity, and, in view of the fact that it can be repeated 
four or five times on the same variety or series of varieties between 
November and April of any year, should prove to be a more 
trustworthy index of susceptibilit)’ than that provided by field 
te.sts, which are unreliable in dry seasons. 
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In the issue for July 1925 of this Journal there appeared a 
short account of some experiences recently obtained in the growing 

Sugar Beet Growing "‘'Sar beet in the north of Scotland, 
in Scotland Hecause of the increasing importance of the 
crop in Great Britain, and of the larger acreage 
grown in Scotland last year, .some enquiries have been made by 
the three Scottish Colleges of Agriculture with a view, so far as 
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maybe practicable, to secure authentic information regaiding the 
treatment of the crop on various farms and the results obtained. 

Area of the North of Scotland College of Agriculture ~ --\\\ the 
northern area, by far the most gratifying returns were obtained in 
the county of Moray. There the crop was sown generally on a 
deep loam inclined often to be heavy. The .seeding was at the 
rate of 12 to 14 lb. an acre in shallow drills varying from 21 to 28 
inches wide. The highe.st yield was from a crop grown in 24 inch 
drills. On some farms part of the crop was .sown on the flat with 
rows 18 inches apart, but, in general, higher yields were got from 
drilled crops, and there was less difficulty in cultivation. From the 
information obtained it would ai)pear that in a good many cases 
no very definite system of manuring was adopted. Various 
mixtures such as “potato manure'’ and “turnip manure” or 
mixtures of familiar ingredients compounded by the farmer himself 
were used. The general experience with legard to manuring is 
that (i) it is preferable to apply dung to the preceding crop, or at 
any rate not later than early winter ; (2) the land should not be 
deficient in lime ; (3) a good phosphatic dressing is 5 cwt. of basic 
slag in winter, or 2\ cwt. of slag at that time and 2\ cwt. of 
superphosphates in spring ; (4} on light .soils a full dressing of 5 or 
6 cwt. of kainit or from i to 2 cw’t. of muriate of pota.sh is 
desirable; smaller dressings suffice for heavier land; and (5) 
I cwt. of sulphate of ammonia should be applied before drilling, 
and I cwt. of nitrate of soda after the crop has brairded. 

Moray , — The crop developed favourably after sowing and, 
although June was a very dry month, the nature of the soil was 
such as to retain the moisture well until rain came in July. The 
highest yield per acre was 12 tons 13 cwt. of clean washed beet of 
19*2 per cent, sugar content, realising ;^33, I3.s\ %(h an acre. Other 
recorded returns were on the average sub.stantially more than 10 
tons per acre, while the sugar content ranged from i6‘8 to 19 per 
cent. 

Nairn , — In this count}' the practice was similar to that 
followed in Moray ; but as the soil is on the whole lighter, the crop 
suffered from the drought in June. The yield of washed beet was 
therefore much lighter than that of Moray, varying from 61 to 9 
tons an acre. The .sugar content was, on the average, nearly 18 
per cent., and in no recorded ca.se was it below I7’5 per cent. 

Inverness , — A crop was grown experimentally on a highly 
cultivated home farm in this county. Although the soil was a 
rich clay loam the yield amounted to only 8 tons per acre, with 
a sugar content of 16 35 per cent. The crop while growing 
appeared to be a heavy one and it was well cultivated and kept 
very clean. At harvest, however, it was found that a large 
proportion of roots was deformed and “ fangy.” This condition 
was probably due to the fact that farmyard manure had been 
applied to the land (and ploughed in .Shallow) in spring. 

Sutherland . — On one farm .seed was sown on 10th June in 
drills 28 inches wide, on a field of fairly deep clay loam. A heavy 
dressing of farmyard manure was ploughed in during autumn, and 
in the spring a well-balanced mixture of artificials was applied. 
The yield was 9 tons 2\ cwts., with a sugar content of 15 per 
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cent. Earlier sowing would doubtless have given superior results. 
When the crop was lifted in January it was noteworthy that it 
had suffered no damage from the severe frosts prevalent in 
December. 

Area of the Edinburgh and East of Scotland College of Agri- 
culture. — In the eastern area observations were taken of the 
methods adopted and results obtained in the Lothians, Fife, 
Perthshire and Roxburghshire. 

Mid and East Lothian. — The recorded results from crops 
grown on fertile soils varying from light to heavy loam show a 
yield of washed beet ranging from 6 to 12 tons per acre. The 
percentage of sugar content ranged from 15^ to 17^. Seed was 
sown either on the flat or in drills varying from 22 to 25 inches 
wide. In all cases the land was well manured. One grower 
expects to secure better results this year by sowing in 21 inch 
instead of 2$ inch drills, while another has decided to sow this 
year's crop on the flat instead of, as last year, in the ordinary 
turnip drill. With regard to time of sowing, it appears to be the 
experience that April is too early and that better results will be 
obtained by seeding about the second week of May. 

Fife. — On two farms in one di.strict where the soil is a light 
loam the returns showed respectively yields of 7 tons (16 per cent, 
sugar content) and tons (16*5 per cent, sugar content) of clean 
washed beet. In the former case the seed was sown in 27 inch 
drills, in the latter case it was put down on the flat so late as the 
last week of June and, contrary to accepted practice, farmyard 
manure was applied a week before sowing. Both these crops are 
said to have met all expenses incurred in respect of them. On 
two other farms of medium loam, one crop was sown on the flat 
and yielded lit tons of 17*5 per cent, sugar content; the other, 
which was sown so late as 12th June in 27 inch drills, yielded 

tons of 17*4 per cent, sugar content. Both of thes(' crops are 
stated by the growers to have given a satisfactory profit. 

In another district a crop sown on the flat in heavy loam pro- 
duced 7| tons of I S per cent, sugar content and is stated to have 
repaid costs. Another crop sown on the flat in medium loam 
gave 9 tons of 17*8 per cent, sugar content and a sufficient profit 
to the farmer. 

Observations were taken of the results at six centres in other 
districts. The soils varied from light to medium loam. The seed 
was sown either on the flat or in 24 inch drills. Potato and turnip 
manures were used with an autumn dressing of dung. The average 
return of clean washed beet was 9J tons of a .sugar content of 169 
per cent., the highest yield being at the rate of 1 1 J tons per acre. 
On the average the prices received for the crops exceeded the costs 
of growing and of delivery. 

Perthshire. — On one farm the crop was grown on a free loam 
with sandy subsoil, the method of cultivation being similar to that 
in use for turnips. The yield amounted to 9 tons of 1 5*5 per cent, 
sugar content per acre. It was stated that the financial return did 
not compare well with that usually derived from potatoes. 

On two farms in the south-east of the county yields per acre 
of clean washed beet of respectively 1 1 tons 13 cwts, (16-9 per cent. 
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sugar content) and lo tons 17 cwts. fi8 per cent, sugar content; 
were obtained. In each case the seed was sown about 15th May 
on good medium loam in drills 24 inches wide. The land was 
manured in accordance with accepted principles. The financial 
returns were considered to be not unsatisfactoiy. 

Roxburghshire , — Records were made of the results obtained on 
four farms. Seed was sown during the first fortnight of May in 
drills varying from 25 to 28 inches wide. On a clay .soil the crop 
was a failure, yielding only 2\ tons. On deep medium clay loams 
a return of from 8 to 9 tons of clean washed beet with a sugar 
content of from 14*3 to 1 5 per cent, was obtained. The best crop 
(10 tons 12 cvvts. with sugar content of IS‘2 per cent.) was produced 
from a fairly deep sandy loam. 

Area of the West of Scotland Agricultural College. — Observa- 
tions were taken of crops grown in Argyllshire and in Ayrshire. 

Argyll , — While the summer of 1925 was favourable to the 
growth of sugar beet, the wet, inclement weather of May and the 
beginning of June not only checked severely the biairding plants, 
but also caused considerable delay to operations of tillage. Farm 
work was thus thrown considerably in arrear with detrimental 
effects which were evident later in the season. In man)^ cases, 
however, the crop was grown on wholly unsuitable soils, as, for 
example, stiff clay and thin gravel. Large quantities of the roots 
were therefoie small and badly shaped and the average yield per 
acre was light. The sugar content of the roots, however, was 
promising, the average of 29 consignments being 16*83. 

It was not practicable to obtain accurate data regarding the 
areas of the crop and the method of cultivation followed in most of 
the farms. The following note.s, however, relate to one acre of 
crop which was successfully grown. 

Nature of Soil . — Peaty or mossy with fair admixture of 
earth and in clean condition. 

Cultwation . — Land ploughed in October ; harrowed once 
in spring before ploughing into 24 inch drills. 

ManurUig . — Sulphate of ammonia 3 cwts., superphosphates 
3 cwt., basic slag 3 cwt , potash salts (30 per cent.) 4 ewt, 
all applied in the drill. 

Seeding . — 15 lbs. seed per acre; first seeding on 15th 
April, second on ist May; the first .seeding produced the 
stronger plants. 

llihinhig , — In one operation on ist June. (Plants from 
the second seeding were backward compared with the others.) 

17 ^ 4 /.— Harvested in November and December. Net 
weight of wa.shed beet was 1 2 tons, 1 5 cwts. per acre. 1 he 
sugar content was i8*i per cent, for the first and 17*9 per cent, 
for the second consignment. 

With regard to financial results, it would appear from data 
furnished by two successful growers that the net profit in a single 
acre grown by each was respectively j$, 6d, and £Sy I3J*. This 
experience cannot, however, be said to have been general. The 
crop is a new one and demands the acquirement of the necessary 
amount of knowledge and skill in its management. A suitable 
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soil, proper manurial treatment and timely cultivation are essential. 
Because of failures in these respects, and also because of the un- 
favourable nature of the past two seasons, the crop may not have 
had a fair trial in this county. That this is recogtiised by farmers is 
evidenced by the fact that the area under the crop this year will 
probably be substantially greater than last year. 

Ayrshire . — For a variety of reasons the crop in different parts 
of this county proved a failure. While the weather of April and 
May was unfavourable, the land chosen for the crop was often 
unsuitable either in respect of the nature of the soil or of its 
condition. The most promising feature of the crop was its sugar 
content, this averaging fully i6J per cent, for the county. 


This rust on 
Gooseberry Bust. 


the gooseberry, Puccinia Pringsheimiana, is 
characterised by vivid orange red spots, which 
occur on the leaves, berries and stem. 


The rust has an alternate stage on certain common sedges, 
where it causes yellowish spots on the leaves. These spots are 
followed by darker brownish spots. On the gooseberry the spots 
are striking, the fungus forming small yellow cups on a red and 
swollen area. The cups can just be seen with the naked eye, but 
more easily with a magnifying glass. The distortion and swelling 
of the orange areas is marked and sometimes, on the stem, the 
blister may be an inch in length. 

If the disease is severe, the berries may be entirely covered 
with the bright orange disease. In a mild case it usually only 
affects the leaves, but the bright spots on these catch the eye at 
once. It may be severe enough to destroy the crop, and, even if 
not so severe, the spots very much disfigure the fruit and lessen 
both amount and value. 


The fungus requires both hosts to complete its life history. 
An epidemic of this rust occurred suddenly in an upland Highland 
village on all the gooseberry bushes in the cottage gardens. On 
enquiry no swamp or ditch with sedges could be found. It was, 
however, found that a byre had recently been thatched with 
material brought up from the lowland. On examination this was 
found to be sedges covered with the brown resting {tclcuiospore) 
stage of the fungus. This was the source of the sudden attack. 

The disease cannot be entirely prevented unless the affected 
sedges are found and destroyed, but can usually be kept in check 
by picking off and burning the diseased parts of the gooseberry 
bushes. 


The following article has been contributed by Mr. Dan. W. 
Steuart, B.Sc. (Agric.). 

Scandinavian ‘^^3 a new class of pig work was 

Feeding Reports, started, iiot dealing with ordinary farm pigs 
as previously, but with selected animals. A 
considerable number of pigs, two males and two females from each 
brood sow, are delivered at the Astorp experiment station from the 
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SCANDINAVIAN FEEDING REPORTS. 


leading breeding .stations in the country, at eight to ten weeks old. 
These are put on uniform food and slaughtered at an average 
weight of 2 (jo to 210 lbs. The preliminary results were showh in 
Swedish Report, No 266(1924). During 1924 the work proceeded 
on the same lines : 53 approved ex[)erimental groups, com[)rising 
203 animals, were slaughtered and judged. In Report No. 289 
(1925) Professor Hansson summarised the results. The chief 
object of the experiments is to compare the productive qualities of 
the improved Swedish farm breed and the Swedish Yorkshires, 
and also to compare the leading breeding stocks one with another, 
for rapidity of growth, gain in weight for food consumed, shape, 
quality of the meat, fruitfulness of sows, &c. The results as a 
whole show a considerable improvement over those previously 
obtained with ordinary farm pigs fsee this JOURNAL, January 
1924, p. 83), They show a quicker rate of growth and a smaller 
consumption of food per i lb. of gain. The ordinary farm pigs 
(1908 to 1922) put on 1*2 lbs. of live weight per day and each 1 lb. 
required 4* 15 fodder units The selected pigs (1924') put on daily 
1*4 lbs. and needed 3*51 units per r lb. of gain. 

II. In Swedish Report 296 (1925) Professor Ilansson 
emphasises the fact that the amount of production f(Kldcr which 
cows require is dependent on the quality of the milk they produce. 
Thus 3 fodder units will produce 10 lbs. of milk wdth only 275 
per cent, of fat, while it requires 4 units per 10 lbs. of milk w hen 
the fat percentage is 4 5. The amount of protein varies also wdth 
the quality of the milk. Feeding .staiidards are only for general 
guidance. If fodder prices are low and dairy produce prices are 
high then the ration should be increased. When dairy produce is 
selling badly in relation to the cost of food then the fodder should 
be cut down to some extent. 

In an article Mejeritidnirt^^en, 1925), Professor Hansson 

gives the following scheme for group feeding a herd of Ayrshircs ; 
average w’eight 1,056 lbs., and average fat in milk 4 per cent. : — 



1 

Group. 




II. 

HI. 

IV. 

A\erage milk lbs. 

4 

■ 

20 

_ J 3 

46 

Mi\ed hay- lbs. ... 

8-8 

8-8 

no 

no 

Oat straw „ 

8-8 

8-8 

66 

6*6 

Swedes „ 

... . 33 0 

26-4 

35*2 

44*0 

Mangels „ 

... 1 ... 

28-6 

35*2 

44*0 

Concentrates „ 

... ^ 1.5 

3*7 

j 6-8 

8-6 

Fodder units 

... j n o 

1 

15*3 

1 20»4 

24-2^ 


The concentrates mixture consisted of two parts of ground oats 
to one part each of ground nut cake, cotton cake and palm kernel 
cake. {Note , — The broken figures look a little ridiculous, so w^e 
have to explain that for example 8 8 lbs. appeared in the original 
as 4 kilograms.) 

III. In Landmannen, Tidskrift for Landtman,*’ 1925, Professor 
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Ilansson discusses the mineral requirements of domestic animals, 
and how they are to be supplied. American workers had shown 
that cows in full milk were losing minerals from their bodies to the 
milk, and that with ordinary feeding their only chance to make up 
for this was during their low yielding or dry period. Dr. Hassel- 
balch, a Danish physiologist, has been experimenting since 1921 
on dairy cows by giving them mineral supplements and has 
obtained positive results. An increase of 28 lbs. of butter fat per 
cow in a 180 day period is recorded for 1923-24, when each cow 
got daily ozs. of a mixture consisting chiefly of precipitated 
chalk, phosphate of lime and common salt. In other years he got 
just as good results with his Jerseys when sodium phosphate was 
used along with a little lucerne hay, which is rich in lime. Dr. 
Hasselbalch has come to the conclusion from his experiments that 
it is principally by supplementing the mineral supplies of low 
milking and dry cows that we will be able to affect the cows' yields 
during the following lactation period. 


Lime in Agriculture. A Handbook for Practical Farmeis, 
Students and Others, by F. E. Corrie, B.Sc. (Chapman & Hall, 
« . 3.J. 6 di ). — Considerable attention has been 

eviews. directed in recent years to the need for the 
increased use of lime in agriculture if the highest return is to be 
obtained from the soil. Mr. Corrie’s book appears therefore at an 
opportune time, and the attention of the agricultural public can be 
directed profitably to the useful resume w'hich he gives of recent 
investigations on this subject. 

In the first section he deals with the use of lime in plant 
nutrition, giving a clear account of the functions of lime in the soil 
and of the bad effects which are generally found in soils deficient 
in lime. The losses of lime from the soil, the use of lime in 
improving the tilth of the soil and in combating diseases, such as 
finger and toe, are adequately dealt with. Reference is al^^o made 
to the various tests w'hich have been devised to show if a soil is in 
need of lime, and to estimate in a rough way the amount of lime 
such a soil requires to make it more fertile. The directions given, 
as the author points out, are very general, and it is doubtful if a 
farmer without previous knowledge of the subject could make 
much use of them. The various sources of limestone, quicklime, 
and by-products containing carbonate of lime are described in 
detail. 

The second section of the book deals with animal nutrition, and 
especially with the functions of the mineral matter of feeding stuffs. 
The amount of calcium required daily by different classes of 
farm animals is detailed, and means are suggested by which the 
deficiencies in mineral matter of various typical rations can be 
made good. There is a good and up-to-date summary of recent 
experimentab work on the subject. 

The book concludes with an appendix giving some typical 
analyses of soils and of various forms of ground lime and quicklime. 
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Tables are also given showing the lime and phosphoric acid content 
of a wide range of feeding stuffs and farm crops. 

It is perhaps too soon to expect in a book of this kind- any 
reference to the most recent work on base exchange and its bearing 
on soil acidity ; this work promises to put the difficult problem of 
soil acidity on a more scientific basis, and to clear up some of the 
inconsistencies between acidity and the need for lime which we 
have been unable to explain satisfactorily in the past. 

While clearly written, Mr. Corrie's book is so closely packed 
with information that the farmer who has had no scientific training 
will find it possibly rather hard reading. To the young farmer 
who has had the advantage of a course at an Agricultural College 
or Farm Institute, or who has attended a course of lectures by a 
County Lecturer in Agriculture, the book can be recommended and 
should prove useful. 

A Pure Milk Supply. By A. Cunningham and T. Gibson, 
Edinburgh and East of Scotland College of Agriculture. New 
Series, No. i. — In recent times the milk supply ha«^ received con- 
siderable attention both by the consuming public and by milk pro- 
ducers. The community is becoming increasingly more stringent 
in its regulations concerning the purity of the milk which it uses, 
and it is now necessary for dairy farmers in their own interests to 
become familiar with methods by which satisfactory milk may be 
produced. The agricultural colleges are endeavouring to assist 
farmers to fulfil their legal obligations, and a bulletin with the 
above title has recently been published by the Edinburgh College 
with this end in view'. 

The producer of pure milk aims at excluding bacteria as far 
as possible from his product. He also tries to prevent the growth 
of germs which find their way into his milk. The bulletin gives 
a few elementary facts corcerning the nature and occurrence of 
bacteria w'hich require to be understood by those wdio wdsh to 
control these organisms successfully. 

The authors bring forward a number of arguments in favour of the 
contention that it would be advantageous to the dairy industry to pro- 
duce pure milk. The present low consumption of milk is partly due 
to the condition of the supply. The medical profession recognises 
the food value of cow’s milk and also the desirability of increasing the 
consumption, but doctors feci that they are not justified in advocat- 
ing an increased use of milk of the present standard of purity. The 
medical profession cannot be expected to recommend a food wffiich 
is liable to contain dangerous disease germs. An improvement in 
the sanitary quality of the milk supply would also tend to an 
increased use of milk quite apart from the recommendation of the 
medical profession. A considerable loss from souring — a change 
which is brought about by bacteria — takes place under present 
conditions after milk has been delivered to the consumer. This is 
one factor which deters the public from using larger quantities of 
milk. That there is room for an increasetl use of milk in this 
country is shown by the fact that the consumption is only \ to ^ 
of a pint per head per day, while only about 50 per cent, of the milk 
and milk products consumed are produced in the United Kingdom, 
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the remainder being imported from abroad. If the consumption of 
milk per head of the population could be doubled the increase in 
value of the product would amount to over ;£^30, 000,000. 

While it is recognised that eradication of tuberculosis from the 
milk supply will be difficult and costly, the advantages which will 
accrue to the trade should not be lost sight of. It is well known 
that the yield of milk from tuberculous cows is low. Eradication 
of bovine tuberculosis would undoubtedly increase the productive- 
ness of the dairy stock of the country. If the average increase 
per cow per annum is taken as lOO gallons (a figure based on 
the evidence available) the saving to the trade would amount to 
;£‘i 3,500,000 annually. 

The production of clean milk would also benefit the dairy 
industry by preventing loss of milk from souring during transit and 
distribution. This loss could be entirely eliminated if milk were 
produced and handled under sanitary conditions. At the present 
time about half of the milk supply is pasteurised at considerable 
cost in order to prevent it from souring ; yet competent authorities 
estimate souring losses at i to 2 per cent, of the total supply. 

A section of the Bulletin dealing with milk-borne human disea.ses 
brings together for the benefit of milk producers some of the 
evidence that the present milk supply is by no means satisfactory 
from the point of view of public health. It is pointed out that 
tuberculosis is the most important disease conveyed by milk. 
Probably 40 to 50 per cent, of all cows in this country arc infected 
with tuberculosis. Animals suffering from so called ‘'open'' 
tuberculosis are constantly spreading the germs, and are particularly 
dangerous when the disea.se occurs in the udder. Other diseases 
which are more rarely conveyed by milk are septic sore throat, 
typhoid fever, scarlet fever, diphtheria and infantile diarrho a. 

Methods which may be adopted for preventing the spread of 
diseases through milk are discussed. I"or the elimination of tuber- 
culosis the scheme which seems to be most practicable under present 
conditions is that advocated by Bang in Denmark. Thi.s method 
is based on the fact that less than i per cent, of the calves produced 
by tuberculous cows are infected. If calves are isolated from their 
mothers at birth they may easily be raised free from the di.sease. 
Some of the results which have been achieved by thi.s method are 
quoted. 

In a .section dealing with the prevention of contamination during 
milking an effort has been made to distinguish between the serious 
sources of contamination and those which are normally of minor 
importance. It is stated that during the operation of milking the 
most important sources from which undesirable germs are introduced 
into milk are the cow, the milker and the milk pails. Methods by 
which contamination from these sources may be prevented are 
discussed in detail. Bacteria also enter milk from the interior of 
the cow's udder and from the air, and undesirable types may be 
introduced by flies. The authors lay great emphasis on the value 
of proper methods intelligently carried out, and they state that 
experiments have shown that byre construction has little influence 
on the bacterial content of milk. Provided that ventilation and 
lighting are adequate for the health of the cows, the only important 
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features of byre construction are the length and width of the 
standings and the size of the gutter. 

The cleaning and sterilisation of dairy utensils are fully 
described and a discussion is given of the effect of straining, cooling, 
and methods of distribution on the bacterial content of milk. 

Copies of this bulletin may be obtained free of charge by anyone 
interested on application to the Secretary of the College 


Effect of Time of Cutting Hay . — During the past few years in 
connection with the experiments in the seeding of the grass land 
« . • at Craibstone, close attention has been paid to 

Crailfston^ effect of the time of cutting the hay on the 

quantity and quality of the crop, and also on 
the quantity and quality of the subsequent pastures. As regards 
quantity of the hay, these observations have not supported the 
general belief that early cutting necessarily leads to a loss of 
weight. Indeed, so far as these observations have gone, the 
opposite is the case, although in many cases a difference of a 
fortnight or thereby in the cutting has not led to any great 
increase or decrease; very late cutting has invariably given a poorer 
yield. It is true that, where the seed mixture contains a certain 
proportion of late flowering red clover, there is a considerable 
increase in growth after the majority of the other plants composing 
the mixture have reached their maximum, but, in the making of 
the hay, owing to the greater degree of maturity of the other 
clovers and the grasses, there is such a loss of the finer leaves that 
this reduces very materially the weight of made hay as compared 
with hay cut earlier, when the plants are not so fully matured, and 
when the leaves, therefore, in the course of making are not 
subjected to the same amount of loss. This loss in the finer leaves 
also accounts, to some extent, for the well-known fact that late cut 
hay is not of the same quality as the earlier cut. For two or three 
years analyses were made of early cut and late cut hay, and it was 
found that the earlier cut hay contained about 10 per cent, moie 
leaf than the later cut. Chemical analyses made in these cases 
showed that the earlier cut was of much better feeding quality. 
From the point of view, therefore, of the quantity and quality of 
the hay, early cutting is undoubtedly of great advantage. 

A still greater advantage, however, has been seen in the quality 
of the pasture in the second and third years, and particularly in 
the second year. It has been noted that the development of the 
white clover is very markedly superior where the hay has been cut 
early. Evidently it is extremely important that white clover if it 
is to develop well in the second year, should get a good start 
before the end of the first summer, and this it never seems to do 
unless the grass is cut early. Confirmation of this will readily be 
found in examining second year s gras.s where the first year has 
been pastured, as compared with a part where the hay was made, 
however early. It has been the general experience here that 
second year’s pasture, from the point of view of white clover in it, 
is a year ahead where the hay has been cut early as compared with 
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where it was cut late. Another distinct advantage of early cutting 
is in the amount of aftermath that is got, a point of considerable 
importance in those districts where land is under grass for only one 
year, and where pasturage in the form of aftermath is therefore of 
particular value in the autumn. In this particular respect, 
although no actual grazing experiments have been carried out, it 
has frequently been found that the aftermath after early cutting 
was valued about the month of September at about twice that of 
aftermath where the hay was later in being cut. 

Under the particular climatic conditions in the north-east ot 
Scotland it is found that late-flowering red clover, although it 
undoubtedly adds considerably to the weight of the hay, and also 
to the value of the pasture in the second year as compared with 
the broad-leaved, has this great disadvantage, that it has not 
reached anything like full growth until the majority of the other 
plants in the hay are ready for cutting or should be cut. There is 
a great temptation, therefore, to delay the cutting in order to 
secure the full growth of the late-flowering red clover. For this 
reason many farmers might be inclined to discard late-flowering 
red clover from their mixtuies, but this would be inadvisable, 
because, even although it has not reached full growth, this plant 
adds very materially to the weight of the hay, and is undoubtedly 
very much superior to the broad-leaved reel in second and, in 
many cases, third year’s pastures. It is found, too, that late-flower- 
ing red if allowed to reach anything like full growth has a very 
markedly depressing effect upon the development not only of the 
white clover, but also the natural grasses, cocksfoot and timothy. 
In all cases both broad-leaved and late-flowering should be included 
in mixtures for hay and pasture. 


The term damping-off is commonly used to describe those 
diseases causing the death of very young seedlings in quantity, and 
’ if Is due to their cultivation under conditions 
ampmg-o . favour the development and attack of 

various parasitic fungi. Of these fungi the principal are : — 


1. Phytophthora cryptogca and other Phytophthoras. 

2. Pythiiim de Baryanum (long thought to be the chief cause). 

3. Rhizoctonia sp. 


When seedlings are attacked by such parasites the stem 
becomes discoloured and usually constricted at the soil level, 
then softens, and the plants topple over and die. It is in boxes 
and seed-beds that the disease appears, and there it can cause 
great destruction. 

Environmental conditions increase the tendency to disease. 
Careful ventilation is required, having regard to the tender state of 
the seedlings. The best controlling factors of damping off are 
sunlight and air. 

Hosts , — All kinds of seedling.s are liable to this trouble, more 
especially soft wooded plants raised in artificial heat under unnatural 
conditions, Petunias very often get a similar trouble w^hen a little 
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beyond the seedling: stage. Tomatoes suffer both as small seedlings 
and later on. 

The disease is due to two factors : (a) certain cultural conditions 
predisposing towards infection, and (d) certain fungi which become 
parasitic under those cultural conditions. These fungi occur in 
soil and can live a long time in it. They can also be carried to the 
seedlings in infected water. They can lurk in crevices and cracks 
of wooden partitions or earthenware pots. Water as a means of 
carrying disease is frequently overlooked. When a plant house 
has been infected, any open tank in it is likely to be contaminated 
and should be thoroughly disinfected. Municipal water from a 
public supply or from a deep well is usually free of infection, but in 
an open tank can very quickly become infected with phytophthora. 

Prevention. — In this case, as in many others, it is better to avoid 
trouble by not sowing too thickly and by allowing abundant 
air and sunshine, than to try to cure with chemicals. Otherwise 
some form of soil sterilisation is the best preventive. Sterilisa- 
tion by heat^ either dry, or with live steam is used extensively 
in America and by some tomato growers in this country. In 
the absence of facilities for using this method, one of the follow- 
ing three methods can easily be used : — 

1. Formalin. 

2. Cheshunt Compound. 

3. Permanganate of Potash. 

1. Methods of Combating. — Disinfection of seed beds, boxes, 
soil, &c., with formalin (this cannot be used at the time of sowing). 
A I in 50 solution of commercial formalin (roughly 2 tablespoonfuls 
formalin to 2 quarts) is applied to the bed or the soil, the soil 
being frequently turned, at the rate of two quarts of solution to the 
square foot. Tlie soil is then covered to retain, the fumes and 
allow the disinfectant to act thoroughly for 48 hours. After this 
14 days must elapse, and it is often better if 21 days pass before 
the seed is sown. 

2. Cheshunt Compound for Damping-off {especially for Tomatoes'). 

Copper Sulphate (finely powdered) 2 oz. 

Ammonium Carbonate (finely powdered) 1 1 oz. 

These chemicals must be very finely powdered and all lumps 
crushed out. They must be thoroughly mixed (dry) and stored 
before use for 24 hours or longer in a tightly corked stone or glass 
jar. The mixture must be kept from the air or it will lose its 
power. 

To make up : — i oz. of the mixture should be dissolved in a 
little hot water and cold water added to make it up to 2 gallon.s. 

Plants suffering from damping-off in pots or boxes should be 
watered with this solution. It will not cuie diseased plants, t)ut 
will kill the fungi and save the rest. It will not injure living 
plants ; it does not hurt the leaves even of young seedlings. 

Seed-pans and seed boxes after planting should be watered 
with the solution to prevent damping-off, i pint solution to one 
seed box of (14x9x2 in.), the amount applied varying in pro- 
portion to the dimensions of the box. This mixture is specially 
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useful for phytophthoras on tomatoes. It is not as strong a dis- 
• infectant as formalin, but on the other hand can be used after the 
seeds are sown. It can also be used to wash boxes, boarding, 
ed^es of seed beds, &c., to keep away fungi. But as a preparatory 
wash for such things formalin is better. 

Permanganate of Potash . — This is an old-fashioned remedy for 
damping-off, and it has the merit of being effective and easy to 
handle. Directly the disease appears in the smallest degree, all 
the beds and seed boxes should be watered with permanganate 
of potash in water (i oz. to 4 gallons water) if the attack is slight, 
but if the fungi have got a good hold i oz. to 2 gallons may be 
required. All the beds, &c. should be watered with a fine rose. 

Remfection . — It must be remembered that the water supply of 
a greenhouse can become so much infected with disease organisms 
that it forms an important source of fungal trouble. The condition 
of sterilised soils favours the rapid spread of the parasite if they 
become reinfected. Therefore, if a pinch of infected soil or a drop 
of infected water comes in contact with sterilised soil, whatever 
the agent of sterilisation has been, the disease will spread very 
rapidly, and the soil may become a good deal more heavily infected 
than before treatment. It is for this reason that to be effective 
sterilisation must be so very thorough, and no unsterilised soil or 
sand or contaminated water should come near the prepared seed 
boxes or beds. 


Agricultural 

Conditions. 


The weather during the first fortnight of March was generally 
unsettled and falls of snow occurred in many districts. The latter 
fortnight of the month was, however, favour- 
able for spring cultivation, and good progress 
was made practically throughout the country. 
During the first half of April the weather was unusually dry and 
warm ; rapid progress was made with spring work of every 
description and seeding was carried out under ideal conditions. 
The last fortnight, however, was wet and sunless with low tempera- 
tures, especially in tlie eastern districts, and in many areas outdoor 
work was practically suspended. The weather during May was 
favourable for turnip-sowing and other farm work, and live stock 
throve well. During the first two or three weeks low day tempera- 
tures and night frosts were general and growth was retarded, 
reports from districts widely separated stating that the early potato 
crop and the barley braird had been seriously affected. Conditions 
improved during the latter half of the month, however, and during 
the last ten days bright, mild weather prevailed and crops and 
pastures progressed rapidly. 

The wheat crop made good average progress during the spring 
months and at the end of May was vigorous and healthy in most 
cases. In South-West Forfar and East Perth, however, many fields 
were still reported to be patchy. Rust is in evidence in some fields 
in Jierwick, while in South-East Perth the crop has suffered to some 
-extent from wire- worm. Taking the country as a whole, the area 
under wheat will probably show a slight diminution as compared 
with last year. 
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The sowing of barley was almost finished during April and was 
completed in May under favourable conditions. The crop is now 
well forward generally and promises well, the braird being vigorous 
and healthy and of good colour. The estimates of ac**eage sown 
indicate slight, increases in Roxburgh, Selkirk and Dumfries, but 
in many districts it is considered probable that the area under the 
crop will prove to be somewhat smaller than last year. 

The sowing of oats was practically finished at the beginning of 
May. Growth was checked to some extent by frosts during the 
first two weeks, but by the end of the month a strong thick braird 
was showing, and in most cases the crop is in a healthy condition. 
The reports from a few counties state that leather-jacket grubs arc 
prevalent in some fields, but up to the present little damage to the 
plant has occurred. The area sown is estimated to be somewhat 
less in East Aberdeen, Orkney, South-East Lanark and North Ayr, 
while in Kincardine, North and East Perth, North-East P"ife, Rox- 
burgh, Selkirk, Stirling and Lewis slight increases are reported. 
From these estimates it would thus appear that the total area sown 
will prove to be somewhat similar to that of last year. 

Beans are everywhere reported to be doing well, and, at the 
moment, there are good prospects for a very satisfactory crop. In 
many districts, particular!}' in the eastern counties, rye grass and 
clover seeds made little progress until the last week of May. The 
plants are now recovering from the set-back, however, and are, in 
most cases, reported to be fresh and healthy, with a good mixture 
of clover. In Kincardine and South-West Aberdeen it is anticipated 
that the yield of hay this season will be lighter than usual. 

The planting of early varieties of potatoes w^as well forward at 
the end of March and they are now generally reported to be growing 
well. In South Ayr some varieties were almost ready for lifting at 
the end of May, while in Wigtown some lifting had actually been 
done. The planting of maincrops was in progress under very 
favourable conditions during the first half of April and was well 
advanced until interrupted by heavy rains ; at the end of May the 
work was completed, or almost completed, in all districts. The 
area sown is estimated to be less than last year by about 20 per 
cent, in Moray and Banff, and by from 7 to 8 per cent, in North-East 
Aberdeen, South-West Fife, Clackmannan and Kinross, while from 
several districts smaller decreases are reported. Taking the country 
as a whole the acreage under the cioj) will probably be slightly 
le.ss than in 1925. The sowing of turnips and swedes was well 
advanced at the end of May in most areas, while the sowing of 
yellow turnips was in progress and early sowings were showing a 
strong regular braird. The sowing of mangolds was completed in 
the southern counties at the beginning of June. 

Sugar-beet has been sown over a considerably larger area than 
last year, especially in Fife, Kincardine and Perth, but in several 
districts the sowings are only on an experimental scale. Where 
sown early, the crop was showing above the ground at the end of 
May, and its appearance was then reported to he .satisfactory. 

The reports received at the beginning of June on the fruit crops 
were distinctly promising regarding some districts, including parts 
of Aberdeen, Kincardine, Fife and Forfar. In other parts of the 
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country, however, the frosty nights and cold, dry weather 
experienced during May caused considerable damage both to 
orchards and to small fruit, and the prospects were not so favour- 
able. In South-East Lanark frost and strawberry blight have made 
the outlook very doubtful. 

Grazing cattle are generally reported to have thriven fairly well. 
In some cases, owing to a shortage of wdnter keep, they were put 
on to their summer pastures rather earlier than usual, but grass 
soon became bare owing to cold, dry weather and stock did not 
make the usual progress; with more favourable weather towards 
the end of May, however, pastures recovered and cattle improved 
rapidly. Dairy cows have made average progress. The milk 
yield fell slightly at the beginning of May in some districts owing 
to insufficient pasture, but with improved conditions later in the 
month the yield increased and became practically normal. Sheep 
are generally reported to have thriven well, although in Kincardine 
and on the high grounds in Perth hill sheep are said to be in 
a rather backward condition. 

Lambing was almost finished by the end of April and in May 
was completed in all districts. The crop of lambs on both arable 
and hill farms has on the whole been quite a good average, and in 
many cases the fall has been well above the normal, the most 
favourable reports being those from the western islands and some 
south-western districts. In Stirling and Kirkcudbright the death- 
rate among ewes has been above the normal, while in Kincardine 
the number of eild ewes has been unusually large ; from North-East 
Aberdeen it is reported that casualties among ewes have been more 
numerous than usual, the deaths in most cases occurring immed- 
iately before lambing. Lambs generally are thriving well, although 
in North Ayr and Wigtown the death-rate from dysentery is 
reported to have been ccuisiderable. 

The supply of regular labour was generally ample at the end of 
May, but in North Aberdeen, Kincardine and Skye experienced 
men were short of requirements, while in Renfrew, Dumbarton 
and Dumfries dairy workers, both male and female, were scarce. 
Casual labour was fairly plentiful, except in South-East Perth and 
Kirkcudbright. 


Assessment of Income Tax on Poultry Farmer , — The question 
as to whether poultry keeping can be regarded as husbandry or as 
• 1 -n • • ^ trade carried on for profit in relation to the 

i.egai decisions, Tax Acts was brought before the 

Court of Session in a Stated Case heard some time ago. 

The facts of the case were as follows : — Frederick W. Lean and 
John Dickson, Castlehill, Symington, Lanarkshire, carried on 
business on a poultry farm consisting of thirty-three acres 
of land, all of which was in grass except half an acre upon 
wliich green crops were grown for consumption by the poultry. 
A permanent stock of about looo head of poultry was kept, and in 
addition 46 sheep were grazed on the land. Having been assessed 
under Schedule D of the Income Tax Act, 1918, they appealed to 
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the Income Tax Commissioners for the Upper Ward Division of 
Lanarkshire. The contentions put forth by them were that 
poultry farming was husbandry, that they occupied the lands. in 
question for the purposes of husbandry only or mainly for these 
purposes, and that they were assessable to income tax under 
Schedule B on the basis of single rent of the subjects only, in 
terms of the Income Tax Act, 1918, Schedule B, as amended b)^ 
Section 23(1) of the Finance Act, 1922. 

The Commissioners were of opinion that the term “husbandry” 
did not include the use of lands for the purpose of poultry farming, 
and that the assessment was properly made under Schedule D. 
The appeal was accordingly dismissed, but at the request of the 
Appellants, the Commissioners stated a case for the opinion of the 
Court of Session, the question of law being whether the Appellants 
were rightly assessed under Schedule U of the Income Tax 
Act, 191S. 

The First Division oL the Court answered the question of law 
in the negative, reversed the determination of the Commissioners, 
and held that in the circumstances the land was occupied for the 
purpose of husbandry, in respect that the fruits of the soil were 
used to a material extent for the sustenance of the poultry, and 
accordingly that the appellants were entitled to be assessed under 
Schedule B. 

A similar question was decided recently by Mr, Justice Rowlatt 
in the English case of Jones (Inspector of Taxes) v, Nuttall. Mr. 
Nuttall was a poultry farmer who occupied three acres of land in 
grass on which he maintained about 350 head of poultry, and in 
addition kept two cows and a number of sheep. He had appealed 
to the Income Tax Commissioners at IVeston against assessment 
under Schedule D. The Commissioners decided that Mr. Nuttall 
should be assessed under Schedule B, and the case was appealed 
by the Inspector of Taxes to the High Court. 

Mr. Justice Rowlatt upheld the decision of the Preston Com- 
missioners and dismissed the appeal with costs. His Lordship 
admitted that the case was a stronger one in favour of the Crown 
than Lean v. Inland Revenue, 1926, S.C. 15, and although he was 
not technically bound to follow that decision he followed it as 
full of sound law and good sense. It was well within the com- 
petence of the Commissioners to find that the poultry farmer in 
question was using land as land. 

Landlord and Tenant. — Resumption of Holding under Order by 
the Scottish Land Court . — The question in this case was whether a 
statutory small tenant has a claim for compensation for disturbance 
at his waygoing from his holding where the holding has been 
resumed by the Landlord under an Order by the Scottish Laq/d 
Court. It arose in a Statutory Arbitration under the Small 
Landholders (Scotland) Act, 1911, between Thomas Ballantyne, 
the outgoing tenant of the holding of Backshot, Forth, by Lanark, 
and Matthew Steele, his Landlord. The Landlord acquired the 
holding at Whitsunday 1924, and under an Order by the Scottish 
Land Court resumed possession thereof at Whitsunday 1925 for 
the purpose of personally residing thereon. Questions arose 
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between the parties as to payment of, inter <iliay compensation for 
disturbance to the waygoing tenant, and Mr. Peter P. Campbell, 
20 Rutland Square, Edinburgh, was appointed Arbiter by the Land 
Court. 

It was argued for the tenant that an Order of the Land Court 
authorising resumption was equivalent to a notice to quit given by 
the Landlord as specified in Section 12 of the Agricultural Holdings 
(Scotland) Act, 1923, that said Section applied to every holding as 
defined by Section 49 (i) of the said Act, and that resumption by 
the Landlord was not given as one of the reasons under Section 12 
(i) whereby the Landlord could escape payment of compensation. 
On behalf of the Landlord it was argued that the tenancy was not 
terminated by reason of a notice to quit given by the Landlord but 
by an Order of the Scottish Land Court, and that the tenant did 
not quit in consequence of such a notice, and further, that there is 
no provision for compensation to a statutory small tenant for 
disturbance of tenancy in the Small Laridholders (Scotland) Act, 
191 1. 

1 he Arbiter issued Proposed Findings in which he proposed to 
disallow the tenant’s claim for disturbance on the ground that the 
Small Landholders Act provided for payment of compensation to 
a statutory small tenant in respect of improvements ” only, and 
that accordingly a claim for disturbance of tenancy was excluded. 

At the request of the tenant a case was stated for the opinion of 
the Sheriff on the questions of law raised in the Arbitration, The 
Sheriff upheld the Arbiter’s findings and an Appeal was taken by 
the tenant to the Court of Session, when the Interlocutor of the 
Sheriff was adhered to and the Appeal refused. 

The Lord Justice Clerk, who gave the leading opinion, stated 
that he could find no trace in Section 32 (15) of the 191 1 Act of an 
intention on the part of the legislature to award a statutory small 
holder, displaced under the circumstances of this case, compensation 
for disturbance, and that any compensation awarded under this sub- 
section must be restricted to compensation in respect “of improve- 
ments on or in connection with” the land resumed. His Lordship 
also considered that the claim appeared to him to be excluded with 
equal directness under Section i2(i)ofthe 1923 Act, as that Section, 
which provides for payment of compensation for disturbance, was 
prefaced by these words, “ Where the tenancy of a holding ter- 
minates by reason of a notice to quit given by the landloro and in 
consequence of such notice the tenant quits the holding.” In order 
to succeed the tenant would require to bring himself within the 
terms of that preface (which he had failed to do), there being no 
compensation provided by this Section for disturbance on ter- 
mination of a tenancy by judicial process. 
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SCIENCE AND PRACTICE. 

The follow htg extracts and summaries are supplied by members of the staff's of 
Scottish agricultural colleges and saentific institutions. Full references 
to the original publications may be obtained on application to the Secretafy.^ 
Board of Ag-riculture, Vorh Buildings^ Edinburgh. 

CROPS AND SEEDS. 

Sveriges Utsadesforening Tidskrift. Argang XXXV.--Haftc 5, 1925. 
01 102. Svalofs Orionhafer C.y by A. Aherman. (Translation). new and 
more productive line from Orion.”— Orion oats which were put on the market in 
1920 proved a great step forward with regard to the cultivation of black oats 
in Norland. Previous to marketing of Orion oats the yield of grain proved 
considerably in excess of its nearest rival, viz. Mesdag oats. Further, the 
kernel is laiger, more compact and has a better appearance. Orion oat “ C ” had 
been mentioned as very promising in 1921 in the agriculturist O. Holmgren’s 
Report of Experiments. In accordance with experiments then in hand 
results appear to show that this variety was quite equal to Orion oat “ 13 ” 
in seed production and superior in straw production, vigour and size of kernels. 

Agriculturist flolgren has pointed out that the plant is richer in leafage than 
Orion “ 13 .” The straw as well as the foliage is comparatively green at the time 
when the kernel has attained its maturity. Although the foliage is compara- 
tively abundant, the straw vigour is good, and in this respect Orion “C” 
decidedly supasses the quality of both Orion “ B” and Mesdag. A few grades 
referring to straw vigour are shown in a table. 

The panicles of Orion “C” like those of the old Orion are rather large and 
extended, but the panicle branches aie not so limp. The kernel is larger, closer 
and more compact and has a groove. 

A New Variety of Oats Xavits^ C. A.^ Scientific Agriculture^ Vol. F, 
No. 8. Ottawa^ 1925. - A new variety of oats has been pioduced at the Ontaiio 
Agricultural College, (iuclph, and has been named O. A. C. No. 144. This new 
variety has surpassed the O. A. C. 72 by an average annual yield in the College 
tests over a period of seven years. It w^s included in co-operative experiments 
with other varieties on 80 Ontario faims in 1923 and on 310 in 1924. The seed 
is not yet available in large quantities. ^ 

The ( 3 . A. C. No. 144 is a tall, broad-leaved, stiff-strawed, late variety, with 
a spreading head and a long", slightly brownish-white grain, almost free from 
awn, and gives a heavy yield of both grain and straw. 

Application for registration of the new variety has been made to the Canadian 
Seed Cirowers’ Association. 

Quality in Barley, by //. M. Lancaster y Journal of the National fnsiituie 
of Agricultural Botany y No. 5, 1926. — Refeience is made to the difficulty in 
defining (juality. While there aie many vaiieties of barley, those grown in the 
United Kingdom and used for malting are almost entiiel) two-rowed barleys. 
British barley varies in moistuic content roughly bet^\een 13 per cent, and 
21 per cent, 'fhese barleys can be successfully malted in the Ibiited Kingdom 
between 1st November and 1st March, and they are much improved as malting 
material by being artificially dried. Six-rowed barleys are also largely used for 
brewing, the chief sources of supply being California and Chili. They have a 
moisture content of between 10 per cent and 12 per cent, and never require 
sweating. Brewers generally like to use a proportion of mjilt made from them 
for two reasons --( I ) that brightness in barley is a good thing for the beer ; (2) 
that on account of being huskier than native barleys they help drainage in tlje 
mash tun. A malting barley should germinate to nearly 100 per cent. ; it must 
not have been heated in the stack (i.c. niow-buvnl) and it must produce malt 
which is “tender.” 

Maltsters when buying barley have to beware of two things — (a) barley which 
is “mow-hurnt” and will not germinate, and (b) barley which will not modify 
completely but makes what is called “hard- ended” malt. 

It seems that it is not so much the amount of starch as the sort of starch 
and the condition of the cellulose surrounding the starch of the grains that is 
important. Nitrogen content of barley may be to some extent the criterion of 
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the readiness with which barley can be malted. Other things being equal, 
barleys with a nitrogen content of between i per cent, and 1*5 per cent are 
likelier to make tender malt than those with a nitrogen content of between 
1*5 pel cent, anti 2 per cent On the whole the wiiter prefers a ripe sun>diied 
barley to a ripe weathered barley, but would preier a npe weathered barley to 
an uniipe sun-dried barley. 

The Treatment of Seeds with Sulphate of Copper. Rossetti Balanescu N, 
Viata A^ricolai Year XVI^ No. 13. Bucharest^ ^ ^92 5* — With respect to 

the objections brought against the use of sulphate of copper in the treatment of 
seeds, to the effect that it decreases germinating power, and the tendency to 
replace it by other products with a mercurial base, the author criticises the 
various investigations carried out in Oermany with mercurial preparations and 
other mixtures, and in France, Lithuania, Belgium and also in Roumania. 

Comparing the very contradictory results of these experiments the author 
concludes that sulphate of copper used in solutions of correct strengths cannot 
have an injurious effect on unbroken healthy seeds. 

The author describes the result of 32 years of his own experience and 
emphasizes the importance of the strength of the solution, which should vary 
with the kind of seed, whether it is hairy or smooth, with a hard shiny hull or 
soft and downy, with the embryo hidden or near the surface. 

Statistical tables of experiments made in 1924 with autumn wheat show that 
the strength of the solution and the duration of immersion are the factors which 
detemiine the beneficial or injurious effect of sulphate of copper. 

From the author’s experiments it is shown ; — (i) for autumn wheat the 
correct strength is from ij to 2 per cent, and the duration of immersion 3 
minutes, in which case the solution is unable to penetrate into the seed even 
when slightly cracked. 

(2) Only broken seeds fad to germinate, and the sulphate of copper used in 
solutions of strength and immersion corresponding to the nature of the seed 
stimulate germination, and have also a selective action on the seeds and eliminate 
those diseases which would affect the growth of the plant. 

Variety Trials of Potatoes in England. University of Leeds^ Bulletin No. 
139. Leeds^ 1925. —The Bulletin gives an account of a scries of tests carried 
out from 1920 to 1924 on varieties of potatoes, in order to study the respective 
yields and immunity or susceptibility to Wart Disease {Synchyirium cndobiotica) 
The chief results obtained are summarised in the following table : — 


Average Yield of IVare Potatoes at Three Centres {in ions fer acre). 


Variety. 


Osgodby. 

Bridling- 

ton. 

York. 

Number 
of Years 
Grown. 

Early— 

Dargill Early 

... (I) 

9*7 

7.287 

5*2 

4 

Immune Ash leaf 

... (I) 

7*45 

7*262 

9.82s 

3 

Ally 

... 0) 

12.85 

10-65 

11-45 

3 

Second Early — 




Great Scot 

... (I) 

12*8 

12.9s 

15-025 

5 

Arran Comrade 

... (1) 

10-125 

10.45 

11*75 

5 

Main Crop — 





Tinwald Perfection ... 

... (I) 

11*25 

9.625 

12*45 

5 

Kerr’s Pink 

... (I) 

14.05 

11.787 

13*85 

5 

Majestic 

... (I) 

11-325 

11-65 

1 13*75 

4 

Bishpp ... 

... (I) 

9*3 

9*337 

10-087 

3 

Irish Chieftain 

... (I) 

9-0 

6.937 

7*725 

' 2 

Rhoderick Dhu 

... (I) 

5.6 

5-5 

9*55 

2 

Crusader 

... H) 

6-3 

6.7 

i 5*575 

1 ^ 

King Edward ... 

... (.S) 

9-15 

9-3 

9*5 

2 

Arran Chief 

... (.s) 

9.15 

8-3 

ii*i 

i 2 

Up-to-l)ate 

... (S) 

12-95 

7-7 

n *3 

2 

i 

1 


Immune varieties ( 1 ) ; susceptible varieties (S). 
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Effect of Leaf-Boll Disease in Potatoes on the Composition of the 
Tuber and “Mother” Tuber, by IVm. McLean, H.A., B.Sc., A.R.C.Sc.I., 
University College of North Wales, Bangor. Journal of Agricultural Science, 
Vol. XVI, Part 2, April 1926. — The investigations were carried out with 
the object of ascertaining the difference, if any, in chemical composition 
between “healthy” and “leaf-roll” tubers. It had been found in 1923 that 
representative samples of healthy and leaf-roll tubers grown under the same 
conditions as regards soil, manuring, &c., lifted at the same time and analysed 
simultaneously, differed appreciably in their dry matter content. 

An analysis of a representative sample of healthy and leaf-roll tubers of 
the variety Arran Comrade grown in 1923 showed that the precentage of dry 
matter in leaf-roll tubers was 4 per cent, below that of the healthy tubers, and 
that the percentage of nitrogen in the dry matter is appreciably higher in the 
leaf-roll than in that of the healthy tubers. The method of sampling is 
described, and a table shows the percentage of diy matter and nitrogen in the 
dry matter of healthy and leaf roll tubeis in 1923 and 1924 crops. One effect 
of leaf-roll disease in its secondar)’ form is to reduce the percentage of dry 
matter in the resulting tubers. When there is any doubt as to the diagnosis 
of secondary leaf-roll by the usual symptoms, a determination of the dry 
matter in the “mother” tuber two or three months after planting would serve 
as a further diagnostic character. 

Dry-Matter of Swedes, I., by F. W. San some, B.Sc., Scottish Society 
for Research in Plant Breeding, Corstorphine, Midlothian. Journal of 
Agficultural Science, Vol. XVI., Part i, January 1926. — The writer 
describes several experiments carried out at the Scottish Plant breeding 
Station with the object of finding a suitable method of sampling single “roots.” 
It is suggested that a number of serious sources of error may arise in single 
root sampling, and that it is veiy difficult to obtain a truly lepresentative 
sample of a loot by the coiing method. Different paits of the root weie found 
to have different petcentage dry matter contents. In the taking of the samples 
by coring the cores were taken from each root horizontally in a north-south 
direction approximately through the greatest diameter. The period at which 
samples should be taken is discussed. 'I'he ideal time for sampling is held to 
be between tlie period when the storage of nutritive material in the root has 
reached its maximum and the period when the stored nutritive material in the 
root commences to diminish in quantity — the “metabolic turning point.” It 
is suggested that the difference in analyses between two varieties of roots might 
be due to the different times at which this condition occurs. In selecting roots 
on a basis of dry matter content, the size of the root is shown to be an 
important factor. An instance is cited showing that high dry matter content 
is a heritable characteristic. K well marked negative correlation was found 
between dry matter content anvl size of root. 

The Bacterial Inoculation of Sugar Beet. Nemec, A., Annates de la 
science agronomique. Year 41, No. 4. Paris, 1924. — Experiments have been 
carried on for some time past in the adaptation of the battciia contained in the 
root nodules of leguminous plants to non-leg iimi nous plants, and it has been 
noted that the success of the experiments largely depends upon the bacteria 
of that part of the soil which is in immediate contact with the absorbent root 
hairs. 'I'bese bacteria exert a fiivouiable influence upon the penetration of the 
bacteria into the root hairs and hence upon the formation of tlie nodules. 

The writer in his experiments used the IMunck method, which is based on 
the principle of successive adaptations of the bacteria of leguminous plants 
to the juices of the roots of the plants which have been the object of exper iment 
and of the heightening of their effect by means of repeated transmissions 
through the same plant. Experiments made on a large scale on this meth( 5 d 
have always given good results, the increase in the yield varying from 5'6 to 
17 per cent.. A negative result w’as shown only in cases where the yield 
of the non-inoculated control plots was at a maximum. 

Hence bacterial inoculation provides a means of increa.sing the fertility 
of a soil up to the point of its maximum productivity. 

The Evaluation of Hard Seed. Brovm, R. Report of the Fourth 
International Seed Testing Congress in Cambridge, 1924. London, 1925. — 
The Association of Official Seed Analysts of North Amer ica have, in considera- 
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lion of the importance of establishing a uniform basis for labelling seeds, 
adopted the following rule : — “ In reporting the germination of samples of 
leguminous seeds, a portion of which usually remains hard at the end of the 
test (i.e. does not take up water readily under normal conditions for germina- 
tion), the actual peicentage of germination should be reported, and also the 
percentage of seed remaining hard.” 

The need for further investigation on the adequate evaluation of hard seeds 
is now fully recognised by the American seed trade. 


SOILS. 

Effect of Soil Treatments upon the Draughts of Ploughs. F, L. 

Dudley and M. M. jortes^ Soil Science^ XX I ^ 40,277 (1926). — The experi- 
ments were carried out at the Missouri experiment station on plots which had 
been under different rotation and manorial treatments for 34 years. 

The soil was a silt loam of a prairie type, and it was observed that 
presumably as a result of the different treatments, some of the plots had 
become very different from the others in productiveness, and also in physical, 
chemical, and biological properties. In order to get a measure of some of the 
physical differences, tests weie made of the plough di aught by means of a 
dynamometer. The results obtained up to the present show that heavy 
dressings of farmyard manure on this type of soil have very little effect on the 
draught but the tendency is to increase it. 

Chemical fertilisers on the other hand tend to give a lower plough draught 
than farmyard manure, and small applications of lime bring about disease. 
Certain other investigations have obtained a decrease from the use of lime, but 
in these cases larger amounts were used. 

The amount of soil moisture has an influence on plough draught - the 
draught tending to increase in this soil as the moisture decreased. It was 
difficult to get comparable moisture conditions in carrying out the experiment, 
since the efect of farmyaid manure is to increase the soil moistuie. 

FERTILISERS. 

Residual Effect of Acid Phosphate and Rock Phosphate. Baker ^ W. G , 
Journal of the American Society of Agronomy^ Vol. 17, A^o. 3. Geneva^ N.Y,^ 
1925. — The author’s experiments were carried out on low'a (U.S.A.) soils in 
order to ascertain how long an application of phosphatic fertilisei will be of 
practical value to crops. An account is given of results obtained by other 
woikers. Experiment Station reports, greenhouse tests and field experiments 
extending from 2 to 8 years were studied. 

The residual effects of both acid phosphate and rock phosphate continued 
to be shown at the close of the tests. 

The increases in yields from the acid phosphate were usually higher the 
first year than in later years. In the case of rock phosphate the gain was less 
the first year or two, after which it was about uniform to the close of the tests. 
Rich soils gave more and quicker response to rock phosphate applications 
than poorer soils. 

Clover possessed a higher power to utilize pho5])hatcs than mai/c or small 
grains. Early growth, maturity and quality were increased. 

High grade acid phosphate was more slowly available on clays than on 
silt loams or loams. 

Larger residual effects were showm from acid phosphate on soil containing 
lime than on acid soils. 

The rate of exhaustion of the phosphorus in 44 per cent, acid phosphate 
was 12*3 per cent, the first year, 8*9 per cent the second year and 7*1 per cent, 
the third year, or a total of 28 '3 per cent, in three years. 

American Potash. J. W. Turreniine, Industrial and Enyfneerini^ 
Chemistry^ Vol, 16, No, 1 1., November 1924. — The author after having discussed 
generally the potash industry in America, both during the war and after, states 
that, in order that tliis industry may develop on a solid economic basis, it will 
have to depend on other large industries. In other words, potash should not be 
obtained alone, but should always be obtained as a bye-product or together with 
bye- products. The present American production of potash, which is calculated 
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at about 25,000 tons of KjiO annually, is entirely based on three large industiies 
(cement, borax and alcohol) and constitutes a bye-product of these industries. 
Surveys have been completed of the three industries mentioned above and also 
of the blast furnace industry, which show a total tonnage there producible of 
225,000 tons. 

Such being the case, the author predicts that the quantity of potash obtained 
as a bye-product of the great industries will increase from year to year. 
America has also a second and practically inexhaustible source of potash in her 
minerals such as the greensand of New Jersey, the leucite of Wyoming, the 
alunite of Utah, &c. According to the author, the problem of extracting potash 
from these minerals by an economical process has nearly been solved. In this 
way attempts aie now being made to combine the production of potash with 
the production of alumina (one of the principal constituents of many potash 
minerals), a pioduct of great importance to the aluminium industry. 

Moreover, from recent obseivations already lecorded, it seems that in some 
parts of America theie exist pure beds of potash salts. 

The author concludes by saying that America could, therefore, in a short 
time, draw abundantly from these three large sources the amount of potash 
necessary for agricultural purposes, thus being entirely independent of 
European production. 

ANIMAL BREEDING. 

Inheritance of Homs, Wattles, and Colour in Grade Toggenburg Goats. 

J.L. iMshyJourn. Hered.^ VoL 17,^^. 73 91, 1926. — Working with a herd of 
goats whose main use is for eating brush in a large pastuie, the author has 
traced the inheritance of wattles (tassels) which appear to be clue to the action 
of a single pair of factois, the tasselled condition being dominant and in no 
w'ay sex-linked. The matings of untasselled animals produced 73 kids with- 
out wattles and three doubilul exceptions. Matings of wattled by wattled 
gave 32 wattled kids and 1 1 without wattles ; and mating of wattled by non- 
wattled gave 21 of each category, all of which is in accord. 

Regarding the inheritance of horns, the writer confiims the observations 
of Crew and Asdell that these are inherited in the same manner as in cattle, 
the polled condition being dominant. This, however, ignores the existence of 
scuis. The writer notes that he found one case of this. In colour, the writer 
pioduces nothing conclusive. He suggests that whole while and black are 
dominant to other colours as well as a pattern of extensive white spotting. 

'rhese results substantially agree with the work being at present earned on 
in this country, excepting that the scuried condition appears to \ye far nioie 
common here than in 'J'exas. Until the mode of inheritance of sciirs has been 
propcily traced, it cannot be said that the manner in which hoi ns are inherited 
has been discovered. 

(Estrual Hormone and other Gland Extracts in the Treatment of 
Functional Sterility. //. S, Murphy^ G, IV. B, A. Zupp^and IV. A. 

Arthur., Jour. Amer. Vet. Assoe.y Vol. 68, pp. 443-454.- Cases of sterility in 
cattle, due to various causes, were treated with varying success by the authors. 
In seveial cases the extiusion of the corpus luieum failed to bring on the beat 
period. 'I his was followed by the intravenous injection of oestrual hormone, 
icsulting in the cows “settling^* to the bull, although they had been sterile 
during the past four years. The cows that “settled'’ usually did so after the 
first injei’tion. There were five successful treatments and four without result. 
These experiments cannot be taken as in any way conclusive, but they are 
suggestive. Apparently the use of the hormone gives, in certain cases, just 
that impetus which is required to bring the reproductive organs into action. 
This is in accord with work already done on smaller animals. 

The Breeding Season in the Goat. A. Asdcli^ Brit. Goat Soi\ Year 
Bookypp. 32-36, 1926. -The reason for the restricted breeding season in the 
goat is quite unknown except that it occurs so that the offspring are born in 
the spring of the year. From an examination of the “ Kid Register” of the 
British (ioat .Society the highett percentage of fertile matings takes place in 
October and November, having respectively 28*3 and 24*4 per cent. While 
September and December, the months at each side of the peak, have 15*1 and 
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1 1 9 per cent, the percentage of fertile matings is higher during the early 
months of the year, averaging 4 per cent from January to March (inclusive), 
than for the three corresponding months, June to August, averaging 2*3 per 
cent. May has the lowest production, 0*4, followed by June with o’6 per cent. 
A cool summer produces earlier matings than a hot one, resulting in as much 
as two months’ difference. 

Sea.sonal Distribution of Twin Births in Cattle. L, / Cole and A. 
Rodolfo^ Wisconsin Bui lei in^ No 373, /A 87-88. — From American Hereford 
and Aberdeen-Angus herd books for 1923 it is shown that the average number 
of twin calves per 1000 cows calving is 4‘65. The seasonal figures vary con- 
siderably. They are lowest in March at about 3*2 per cent., in June 4 per cent., 
and are highest in August at 6*2 per cent. The conclusion is that if twin 
calves are desired there is a somewhat greater likelihood of obtaining them if 
the mating is in November. No reasons are given to explain why this is so. 
No figures as to total numbers examined are given. 

On Fertility in the Domestic Fowl. F, A, E, Crew, Proc, Roy. Soc, 
Edin., voL 46, /A 230-238 — Woiking chiefly w'ith White Leghorns, the males 
being vigorous yearlings, it was found that fertile eggs can he expected within 
24-48 hours after the introduction of the male though the onset of fertility varies 
with different matings. The length of life of the sperm within the body of the 
female is about 15-20 days, though in exceptional cases it may be greater, and 
although this feitility endures for this period, eggs laid after the fiist week 
commonly fail to complete their development. 

Another interesting point is that the introduction of another male reduces 
the period of the duration of the fertilising power of the sperm of the male 
removed. If one male is replaced by another, the influence of the first sire 
will have disappeared in 7- 10 days. This fact supports the conclusion previously 
reached, that fresh sperm is far more functionally active than is stale. A great 
deal depends on the vigour of the male, the impress of the second male differing 
in different cases. A Redcap male sired no chicks after the fifth day ; while 
Leghorn influence was exhibited as late as the ninth. “Speim of different 
males that differ in genotype and in genet al physiological fitness differ in their 
relative functional quality, and, if they are exposed one to the other, exhibit a 
competitive action. The difference may be one of relative motility.” 

ANIMAL NUTRITION. 

Tbe Bole of the Antiscorbutic Vitamin in the Nutrition of Oalves. 

L. M. Thurston, C, H. Kckles and L. S, Palmer, Joufn. Dairy Sciepu e, VoL 9, 
No. 'i, January 1926. — Two experiments were carried out to test the require- 
ments of calves for vitamin C. In the first experiment 4 grade calves were used, 
2 control and 2 experimental. The ration consisted of oxidised njilk until the 
calves were 6 months old, autoclaved alfalfa hay substituted later by oat sttaw, 
with a grain mixture of maize, oats and linseed oil meal. Butter-fat w^as added 
as a source of vitamin A and all the calves received a supplement of salt and 
calcium carbonate. The two control animals received a supply of lemon juice, 
changed later to tomato juice, to supply vitamin C. All the feeding stuffs had 
previously been tested on rats for their vitamin C content and found deficient. 

Signs of stiffness in all the animals were noted dining the experiment, which 
disappeared when cod liver oil was substituted for butter-fat. Some scurvy-like 
lesions were also found, and a second experiment was tried with more severe 
conditions relative to vitamin C deficiency. 

In this experiment 4 calves, 2 weeks old, w'cre placed immediately under 
experimental conditions minimising the possibility of vitamin C stoiage. A 
mixture of timothy hay and wild hay was used in place of oat straw ; while cod 
liver oil w^as used instead of butter-fat as a source of vitamin A, the grain 
mixture remaining the same. 

At the end of a year all the calves were in perfectly normal condition, so that 
under practical conditions, even where poor feeding practices are followed, 
there is no reason to believe that the w'ell-being of the calf will be affected by a 
shortage of vitamin C. 

The authors state that the stiffness noted in the first experiment and the 
haemorrhagic areas may be attributed to a deficiency of vitamin A or of mineral 
matter rather than to a deficiency of vitamin C. 

326 



19 ^ 6 ] SCIENCE AND TRACTICE. 

The Bole of Vitamin A in the Nutrition of Calves. A’. Jones, C. H. 
Kckles and L. S, Palmer^ Jour. Dairy Science., VoL 9, No. 2, March 1926. — 
The characteristic symptoms of vitamin A deficiency, determined in the case of 
small laboratory animals, are xerophthalmia, respiratory trouble, intestinaf dis- 
turbances and death, and with mature animals, failure of normal reproduction. 
An experiment was undertaken to determine whether ruminants, as lepresentcd 
by calves, required a supply of vitamin A for normal growth and well being. 

Control and experimental groups of calves were given untreated whole milk 
for a limited period and then changed to the vitamin A free experimental rations 
which had previously been tested on lats for their vitamin A content. This 
experimental ration consisted of milk, tieated in a mannei thought to destroy 
any vitamin A present, later changed to skim-milk made from oxidised skim- 
milk powder, white corn (mai 7 e) as a source of vitamin B and dried beet pulp 
as a roughage (wheat straw as a roughage was found to be a good source of 
vitamin A). Lemon juice to supply vitamin C was given to some of the calves 
but was omitted fiorn the ration of the others, as it had previously been found 
that calves do not require vitamin C for normal gimvth. Mineral supplements 
of calcium carbonate and calcium phosphate were added to the ration of all the 
calves, while cod liver oil was included in the ration of the control animals as 
a source of vitamin A. 

All the animals in the control group receiving cod liver oil grew normally 
and maintained a healthy condition throughout the expeiiment. The animals 
in the experimental group, wdth one exception, show'ed the characteristic 
symptoms of vitamin A deficiency, loss of weight, scouring, running at the 
eyes and lack of vitality. 'I'hese symptoms gradually disappeared, however, on 
the addition of cod livei oil to the ration. 

The authors conclude that while theie would be little danger of calves 
suffeiing from vitamin A deficiency on a ration of whole milk and a suitable 
roughage, the chance of a deficiency may be considerable if calves aie fed on 
milk substitutes. 

The Effect of Minerals in Overcoming Breeding Difficulties in certain 
Sows. R, G. Baskett^ Ay^riculiural Proyress^ IW. JIJ 1926.-- This gives an 
account of an investigation on the number and vitality of lltteis from sows before 
and after icceiving a mineral addition to their ration. At the farm where this 
investigation was carried out trouble had been expeiienced in raising litteis to 
the weaning stage, and this was attributed either to the effects of inbreeding or 
to the boar. Trials, however, showed that sows in the neighbourhood produced 
good litters by the boar and equally bad litters were obtained wlien an outside 
boai was used. 

Before the system of feeding a mineral mixture w'as tried, the sow s w eie on 
pasture with a small addition of a ration consisting of mai/e meal, pollards and 
meat meal. From 7 sows only 49 young pigs were obtained, an average of 7 
per litter. Of these 49 only 26 01 37 per sow survived at 5 weeks, and only 17 
or 2’4 per sow reached the weaning stage. 

Before the next farrowing these sows received, as part of their ration, a 
supplementary mineral mixture consisting of ground limestone, steam bone flour, 
salt, iron oxide and sulphur, 'fhey produced 73 young pigs or an average of 
10*4 per sow, of which 50 or 7*1 per sow were alive at 5 weekb and at w'eaning. 
Ihis shows an increase of 48 5 per cent, in the average numbei of pigs at birth 
and an increase of 19*58 per cent, in the a\erage number alive at w'eaning. 

The field in which the sows weic run was excessively sour with a very high 
lime requirement, and it seems prob.ablc that calcium and phosphorus were the 
limiting factors in the mineral deficiency of the sows. 

Baiting Pork on the Hoof. /. M. Etnmrd and C. C. Culbertson, Iowa 
Agri. Expt. Station, Lcajiet No. 9, Ntnfember 1925. — The Iowa Experiment 
Station has conducted several pig feeding trials comparing the effect on giowth 
of rations with and without the addition of salt. In the first experiment one 
group of pigs received no additional salt in their ration, w'hile a second group 
received all the salt they would take — free choice style. The group receiving 
the extra salt clearly outgained the other group, making on an average 0*4 lbs. 
more weight per pig per day. The food requirement was 574 Ihs. per 100 lbs. 
gain for the no salt group and only 467 lbs. for the salt group. One half pound 
of salt saved in this case 107 lbs. food. In addition the pigs in the salt group 
were ready for market 47 days earlier than the pigs in the no salt group. 
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Too much salt in the ration, however, may have a deleterious effect on the 
growth of pigs, as shown in another experiment where to the basal ration (con- 
taining 40 per cent, blood meal) of a control group extra salt was added to the 
same ration of an experimental group. The aveiage daily gain of the two 
groups was practically the same, and this is explained by the fact that the blood 
meal itself contained sufficient salt. 

In another experiment, more fully detailed, six groups of pigs received 
differential treatment in regard to the amount of salt in the ration. Group 1 
had no extra salt, Groups 11, 111, IV and V had i, 2, 4 and 8 lbs. salt added 
per 100 lbs. food, while Group VI had salt on the free choice system. The 
self-fed pigs easily excelled the unsalted ones during the entire experiment of 
180 days, consuming only 399 lbs. food per 100 lbs. gain as compared with 494 
lbs. for the no salt group. Group II receiving 1 lb. salt per 100 lbs food was 
not far behind the self-fed group, consuming 412 lbs. food per 100 lbs gain. 
Groups III, IV, and V showed the poorest returns, due to an excess of salt in 
the ration. 

It is concluded that the best way to give salt is to give it cither free choice 
style or include it in a well compounded mineral mixture. 

A Compaxison of Different Forms of Milk in a Bation for Growing 
Chickens. L. E, Card^ Jouni, Poultry Science^ Vol. No. 4, 19:6. rhere is 
little evidence in the literature to show whether there is any difference in growth 
promoting qualities between liquid forms of milk and condensed and dry milk 
products, and an experiment was undertaken to test the effect of these on 
growth in chickens. 

Four groups of chickens, 4 weeks old, received the same basal ration. The 
first group had in addition sour skim milk ad lib. : Group II fresh buttermilk 
ad lib. : Group III condensed buttermilk in paste form and (iroup IV dried 
buttermilk. During the experiment bacilliary white diaiihrea broke out and 
resulted in a heavy mortality in all groups. 

At all the weighings during the experiment, except the first, the aveiage 
weight of the dry buttermilk group was greater than the average weight of any 
other group, but only on one weighing (at eight weeks of age) was the difference 
between the average weight in (houp IV and the next heaviest group actually 
significant. At the end of the experiment, which lasted 22 weeks, there was a 
difference of only 41 grams between the average weight per chick in (iioup I\^ 
the heaviest, and (iroup I, the lightest group, and this difference is insignificant, 

Thus the problem resolves itself into a question of the convenience in feed- 
ing of the different kinds of milk, theii availability and cost. 

Tke Influence of the Period of Heat on Milk Production. A. C. 

APCandlish^ Jnl. Dy. S\i., Vol 9, No. i, p. 65, 1926, — The milk production of 
cows on the day on which they are mated is compared with their production on 
the 3 days preceding and 3 days following. In all 868 cases were available. 
It v^as found that there was apparently a small decrease in milk yield on the 
day of mating and the day following, while the average production on the two 
days before appeared to be slightly above normal. Fhere were very wide 
variations in individual cases and even with the same animal at different 
dates. 

A Study of Calcium and Phosphorus Balances with Dairy Cattle. 

R. C. Miller., Jnl. Dy. Sci.^ Vol. 9, No. i,/. 78, 1926. —The results of 12 deter- 
minations of calcium and phosphorus balances with 3 milking cows are presented. 
All of the calcium balances except i and all but 2 of the phosphorus balances 
were negative. It was found that a better assimilation of calcium resulted 
where clover instead of timothy hay was fed, and it is noted that the protein of 
clover is of higher quality than that of timothy. 

The Effect of Environmental Temperature on the Percentage of Pat in 
Cow's Milk. IV. P. Hays., Jnl. Dy. Sci.y Vol. 9, No. 2, p. 219, 1 926.— The 
influence of temperature on the fat percentage in milk was studied with a 
herd for a period of 258 days, while 7 controlled temperature trials were run 
with 2 Jersey cows. It was concluded that there was a range of temperature 
between 70® and 90'' F. within which the milk of lowest percentage is produced. 
A variation either way in the temperature will increase the fat percentage in 
the milk. 
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Protein Requirements of Dairy Cows. A. E. Perkins, Ohio A^'r, Plxpt 
Sta. BuL 389, 1925. — Rations containing from 8J to 33.^ per cent, of protein 
were fed to producing cows for a total of 51 lactations, and a high piotein con- 
tent in the ration was not found to have any marked or consistent effect in 
increasing the productive efficiency of the ration. It was concluded that the 
older feeding standards call for unnecessarily high amounts of protein ; that the 
actual maintenance requirement is less than that prescribed in the standards ; 
that above this maintenance requirement an amount of digestible protein only 
slightly greater than the protein content of the milk appears to be adequate ; 
and that beyond this point production seems to follow the total digestible 
nutrients of the ration rather than the protein content. 

The Importance of Well Cured Hay in the Ration of Dairy Cattle. 

O. E. Reed and C. E, Huffman, Mich. Agr. Col. Quart. BuL, Vol. 8, No. \, p. 
10, 1925. —In studying the cause of malnutrition in dairy cattle on rations lacking 
hay, wheat straw was added to a ration of yellow maize, maize gluten, cotton- 
seed meal and salt fed to {heifers. The wheat stiaw did not induce normal 
development. 

Feeding Experiments at Fredericton, N.B. C. F. Bailey, Canada Expt. 
Fat ms, FrcdcrUton, N.B., .^ta. Rpt. Supt., pp. 10-13, *923 - -Matuie maize 
silage was found to have a greater value for milk production than sunflower 
silage, but immature maize silage was not so valuable. Turnips maintained the 
milk flow at a higher level than did maize or sunflower silage. 

Heifers made fair growth on maize silage, hay and stiaw, but not so large 
gains as when receiving a full allowance of hay. 

Feeding Experiments with Dairy Cattle at the Kapuskasing Experi- 
mental Station. S. Ballantync, Canada Expt. Fat ms, Kapuskasing, Ont., 
Sta. Rpt. Supt., pp. 5-9, 1923. — Sunflower silage was of about the same value 
for milk production as that from oat, pea and \etch silage. Calves made daily 
gains of 1*03 lbs, on sunflower silage as compared with 1*32 lbs. on oat, pea and 
vetch silage. 

The Volume of the Ration. Leroy, A. M., Revue de zootechnie, la revue 
des eleveurs. Year 4, No. 5. Paris, 1925. -In the problems of the scientific 
feeding of animals it is not enough to determine the number of forage units 
contained in the daily ration, to calculate the quantity of energy necessaiy to 
an animal organism situated in given conditions of piodiiction, to investigate 
the value of the minimum daily supply in proteins, the presence of which in the 
foods enables the symptoms of lack of nitrogen to be avoided, but it must also 
be assured that the daily quantities of forage which the application of the usual 
method provides are in proper relation to the digestive capacity of the animals 
in question, especially so that excess may be avoided. 

Species of domestic animals react differently under the influence of a ration 
too rich in indigestible matter : ruminants have a greater capacity than horses 
for the consumption of bulky foods ; pigs, proportionally to their weight, have 
the smallest digestive capacity. 

Each animal should receive a given quantity of dry matter, neither too much 
nor too little, which depends on its species, weight, age and the nature and 
intensity of its production. It is therefore necessary to determine the coefficient 
of bulk of each of the forages capable of being included in the ration, that is to 
say, the quantity of dry matter, expressed in kg., contained in a forage unit of 
each of the foods considered. 

In a table the author calculates the coefficients of bulk of some of the 
principal forages based on the fact that green forages represent, in proportion 
to the volume of the ration, the best bakanced category of foods ; he deduces 
from this that the coefficient of bulk of rations should as nearly as possible 
approach the figure which corresponds to meadow grass, namely 1*3. 

In a second table are shown the amplitude of variations in the coefficient of 
bulk of the ration admissible for each species and in. each particular case. The 
practical application of the preceding data are then studied by considering a 
type ration for a dairy cow of 700 kg. giving 30 litres of milk per day. The 
ration contains 15 *03 forage units and 2r89 matter ; the coefficient 

of bulk is therefore : 

dry matter _ 2i»89 _^ 
forage value i5*53 
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It is evident that it is not possible, without causing a loss of appetite and con- 
sequently a decrease in production, to replace in the proposed ration a portion of 
the concentrates by hay or straw. 

This method of calculating the bulk of the ration is simple and enables the 
content in dry niatter of a ration to be usefully modified, without modifying its 
forage value, that is to say to determine the possibility or otherwise, from a 
physiological point of view of food substitutions, which may appear desirable on 
account of the market rates of foodstuffs. 

Yeast as Supplemental Food for Dairy Cows. C H, Eckles and V. M. 
Wiiiiams^ Journal of Dairy Science^ VoL VI If No. 2. Baltimore., 1925. — 
Researches on the effect of the use of yeast as supplementary food for cows in 
milk and its influence on the content in vitamine B of the milk produced. 

The authors used, as animals for the experiment, 8 cows divided into two 
groups fed as follows : 




Group 1. 

1 Group 2. 

ist. 

Period (40 days) 

Basal ration -f yeast 

' Basal ration. 

2nd. 

„ (40 „ ) 

Basal ration 

1 Basal ration -f yeast. 

3rd. 

„ (40 „ ) 

Basal ration + yeast 

, Basal ration. 


The first ten days of each period are considered as a trial period and the 
comparison of results is made for the 30 following days. 

The basal ration was composed as follows : — lucerne hay, maize silage, 
dry beet pulp and a concentrate (ground maize 2, ground oats 2, wheat bran 
2 and linseed cake i). The fodders were given ad libitum., the concentrate 
was fed in such proportion as to give slightly more than protein and energy 
needs required, calculated according to Armsby's standards, so that the yeast 
supplement might act fully, without limitation consequent on a deficiency of 
food. 

Dry commercial yeast was used at the rate of 55 gm. per day and per kg. of 
milk produced (25 gm. per day and per pound). The following are the results 
obtained : In Group i, the average yield of milk during the periods in which 
the supplement of yeast was fed was 26*4 lbs. pei day against a daily average 
of 26*5 lbs. during the 2nd period without yeast. 

For Group 2 the aveiage yield was 25*6 lbs. for the peiiods with basal lation 
against 25*2 lbs. for the period with basal rationH yeast. As regards the 
average daily yield in fat the respective figures were 

Group I : 0*942 lbs. without yeast and 0*957 lbs. with yeast. 

Group 2 : 0*897 with yeast and 0*925 lbs. without yeast. 

The addition to a normal ration for dairy cows of yeast to the extent of 25 
gm. per day and per pound of milk pioduced does not cause either an increased 
yield nor an increase in the richness of the milk ; further, no special effect was 
noticed cither in the state of health or in stimulation of appetite. 

DAIRYING. 

The Influence of Different Methods of Pasteurisation by Heating on 
the Digestibility of the Albumenoid and Mineral Constituents of Milk. 

K. F. Terroine and H. Spindler., Lc Lait^ Year K, No. 43. Lyons., 1925. — It is im- 
portant that only milk free from injurious micro-organisms should be delivered 
for public consumption, but its composition and properties at the time of 
secretion should have been modified as little as possible. These two desiderata 
appear to be contradictory, for to destroy the micro-organisms, the best method 
is to heat the milk, thus risking modification of its composition and the impair- 
ing of its physical structure if not the composition even of its constituents. 

The authois have made a comparative study of the influence of low and high 
temperature pasteurisation, and the Stassano process. 

Cow*s milk, sometimes fresh, sometimes subjected to the various processes 
of pasteurisation under examination, was administered to young pigs of the 
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same age and weight (8- to kg. when the tests commenced), during the growth 
period. The quantity of milk given is calculated on the basis of its cjiloric 
energy, at the rate of 150 calories per kg. of live weight. 

In a first series of tests, various animals were compared with one another, 
and in a second the comparisons were made on the same animal receiving a 
different milk for each test period, lasting a week. 

Every day mixed cow’s milk was utilised. The first part is given in its 
natural state ; three other portions are treated respectively by one of the 
following processes : — 

Ij)w temperature pasteurisation — heating to 63' C. for 25 minutes, with 
mechanical sliiiing, then cooling. 

lli)^h iemperuture pasteurisation — heating to 95“ C. for one or two minutes, 
then cooling. 

Stassano process heating to 75 C. for four or five seconds, the milk flowing 
out in a thin layer continuously, then cooling. 

The results of the tabulated tests enable the following conclusions to be 
drawn : — 

(1) Milk, fresh or subjected to heating by the high temperature pasteurisa- 
tion process, the low, or the Stassano gave identical coefficients of digestive 
utilisation of nitrogenous substances and ash. 

(2) The values obtained for the coefficients of digestibility of the proteins 
of cow’s milk by the pig are exactly the same as those previously observed by 
various authors for the digestion of cow’s or human milk by children. The 
specific origin therefoic does not entail any dififeience in digestibility. 

(3) Even with a very young animal of rapid growth, feeding with mill: alone 
only allows a poor assimilation of nitrogen, taken at the rate of 150 calorics per 
kg. by young pigs of 8 kgs. weight, the milk only leaves in the oiganism 50 pei 
cent, of the proteins it contains. 

Such method of feeding therefoie entails a considerable waste of nitrogen. 

Dairy Farming on Arable Land. University of Leeds, BtfUetin No. 138 
Leeds, 1925. — I'he Bulletin gives an account of a system of cutting and feeding 
of green forage to dairy cows, to supplement 01 take the place of pasture duiing 
the grazing season. The work was canied out at the Soiling Farm, Raweliffe, 
Yorkshire, from 1920 to 1924. 

The Bulletin describes the experiments and the icsults obtained, the factors 
which affect the relative efficiency of soiling crops and grass pasture for milk 
production, the possibilities of leducing the cost of milk. 

In an appendix are shown details of cropping, annual valuations, tables 
comparing economic results w’ilh those of other farms in Yorkshire, graphs of 
milk yields and charts of schemes of cropping. 

The Effect of Season on Milk and Fat Production of Jersey Cows. 

C. Elmer Wylie, Journal of Dairy Science, Vol. IV//, No. 2. Baltimore, 1925.— 
It is a well-established fact that the milk pi eduction of a cow decreases as the 
lactation period advances, and that the percentage of fat in the milk increases 
in the course of the same period. On the other hand recent researches have 
shown that there is an inipoitant relation between the season of the year and 
the quantity and richness of the milk produced. 

In order to determine the combined effect of the lactation period and the 
season on the production and richness of milk, the author has examined the 
records of over 2900 cows included in the “Register of Meiit Record of Jersey 
Cows” of the American Jersey Cattle Club. 

Cows which commence their lactation periods in May and in July give on 
the average richest milk respectively in the ninth and seventh month of their 
lactation periods. Those which commence in June give a higher average per-^ 
centage of richness of milk in fat from the eighth to the tenth month of their 
period of lactation than during the tw»clfth month. 

The average annual percentage of fat in the milk was highest for cow's com- 
mencing their lactation periods in July, August, September, and was higher by 
about 5*45 per cent. 

The annual production of milk was highest for cows commencing their 
lactation in July, October, November, December, January, February and 
March ; it was in all cases more than 8800 lbs. (3992 kg,). 

The production of cows commencing their lactation in April, May, June, 
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August and September was less ; the average difference between the two 
groups was, however, slight. 

The average annual production of fat was highest for cows calving in July, 
October, November and December, in all cases exceeding 477 lb. (216 kg.). 
I'hat of cows calving in April, May and August was less and always below 468 
lb. (212 kg.). 

The season of calving and the period of lactation affect the richness of the 
milk, in the sense that the richest milk is obtained a certain time before the end 
of the lactation period depending on the month in which the cow has calved. 


LIVE STOCK :-~Ca«/e. 


Austria: Fundamental Criteria for the Judging and Awarding of 
Prizes to Cattle in Lower Austria. — Until recently periodical judgings 
of bulls and calves were carried out at all the stock-breeding centres in 
Lower Austria. Every owner of stock had the right to present his animals for 
inspection, even if they were not bred by himself. Only one or another of the 
head of cattle presented were examined, and when the stock from a given farm 
failed several times to come up to the standard required by the Judging Com- 
mittee, recognition was refused. 

This form of cattle show, viz. exclusively for calves, is now altogether given 
up, as it was considered that, in the absence of evidence as regards progeny and 
functional aptitudes, the judging tended to be, based purely on conformation, and 
thus not infrequently led to disappointment at a later period of the animal’s 
history. Hence at the present time, instead of calves only, there are presented 
for examination young and full-grown animals, cows, beef cattle and heifeis. 
Only animals registered in herd-books and their descendants can be approved. 

In this way it becomes possible, as it was not before, to judge and form an 
estimate of the stock-breeding farming activities of each member of the associa- 
tion. There is in addition a new prize award scheme, which brings into more 
prominence the evaluation of hereditary characteristics and facilitates the awaid- 
ing of the prizes in classes corresponding to the points of the animal shown. 

Prizes are being awarded by the Lower Austrian Chamber of Agriculture and 
the Federal Ministry of Agriculture ; and also there will be prizes given by the 
rural district chambers, the associations and the Communes. These will, how 
ever, be of less value than those given by the two first-named bodies. The 
judging is carried out by a sworn committee appointed for the purpose. 
Farmers who have an official position in the association or reside in the admini- 
strative area of the association cannot sit on this committee. Members are pro- 
posed by the Lower Austrian Chamber of Agriculture and the Provincial ( lovei n- 
ment appoints a member in its turn. 

For the awarding of prizes note is first taken of the evidence produced by 
the exhibitor in respect to the progeny and the functional aptitudes of his 
animals, and only after that is judgment given on each animal and in accordance 
with a given scheme, established by Decree of the Provincial Government on 
the basis of the Law on the promotion of stock-breeding. This scheme provides 
for four groups, further divided into sub-groups, represented on the following 
table in regard to the maximum number of points obtained. 


Head and neck ... ... ... . . ... ... 5 

Back line and width of back ... ... ... ... 4 

Forequarters, width of chest behind the shouldeis barrel, shoulders 4 
Hindquarters, croup, width of thigh, muscles, sex organs ... 4 

Length of body ... ... ... ... ... ... 5 

Structure of limbs and general bearing ... ... ... ... 4 

Skin and hair ... ... ... ... 3 

Milk-yielding aptitude ... ... ... ... ... 14 

Meat producing aptitude ... ... ... ... ... 8 

Work aptitude ... ... ... ... ... ... 8 

Breed and coat ... ... ... ... ... ... 5 

Progeny ... ... ... ... ... ... ... 10 

Condition of health and constitution ... ... ... ... 8 

Development ... ... ... ... ... ... 7 

General impression ... ... ... ... ... ... 10 


Animals obtaining more than 85 points receive the first prize, those obtaining 
from 80 to 85 points receive the second prize, and cattle with 70 to 80 points 
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receive the third prize. For animals for which there is evidence forthcoming, 
autl>enticated by the Association, in respect of the sire and the dam, and 
evidence, similarly supported, as to the milk-yielding capacity of the dam, for 
at least two years, the owner receives an extra prize of 25 per (enl., given by 
the Provincial Chamber of Agriculture, fhe prize is subsequently increased by 
50 per cent., when the breeder can bring forward evidence in respect to the 
pedigree of the animal presented. 

The acceptance of the prize binds the breeder to devote the animal pre- 
sented to breeding purposes for the space of at least two years. Young prize 
bulls must be sold only to farmers or Communes who undertake to place them 
at the disposal of the public breeding stations in the territory of Lower Austria 
for the space of at least one year. 

The Lower Austrian Chamber of Agriculture has the exclusive right of pur- 
chasing animals winning the prizes it awards. If the exhibitor puts the animal 
to uses other than those to which he is bound by the award, he must restore the 
prize, and also incurs a fine equal to half its value. The object of this proviso 
is to prevent the breeder from selling the animal and to oblige him to use it for 
the purpose of iinpioving the breed. 

In addition to the.se prizes for individual animals, others are offered for 
whole families of animals shown : the cow and at least five descendants. Each 
exhibitor may claim for his animals of one group only one prize, but for any 
remaining animals that reach the prize standard, he may receive a certificate 
stating the nature of the piize they would have taken. 

liesides these approval exhibitions, others are organised for bulls, and the 
special purpose of these is to provide a classification of the stock for the Stock- 
Breeding Committees, and to afford the Communes the opportunity of pur- 
chasing approved and prize animals for service uses. As regards organisation 
and the award of prizes, the same rules are followed in these exhibitions as in 
the former kind. The acceptance of a prize binds the breeder to devote his 
bull to breeding purposes only for a peiiod of at least a year, or to hand the 
animal over only to an individual purchaser or organisation which will under- 
take to put it for the period of at least six months to the disposal of the public 
breeding stations of the territory of Lower Austria. The total amount of the 
prizes is fixed year by year by the regional Chamber of Agriculture. 

This new scheme for approval of cattle has been very generally adopted in 
Lower Austria, although imposing much stricter conditions on the breeders 
than formerly. 

Poultry. 

The Effect of Lactic Acid in the Control of Intestinal Disease of 
Poultry. T. Kaupp ami K. S. i)earsiynt\ Poultry Science^ Vol. /K— The 
investigation has a practical hearing on the lactic acid value of butteimilk as 
used for poultry feeding, since the lactic acid is not destroyed in the prepara- 
tion of either condensed or dried buttermilk. 

By these experiments it is shown that the effect of lactic acid in milk is to 
create a field in the intestinal tract, unfavourable to harmful bacteria. 


INSECTS AND PESTS. 

Insect and other Invertebrate Fauna of Arable Land at Bothamsted. 

H. Morris^ Annals of Applied Biology^ IX. — A method of taking soil 
samples for determining the numbers of Insecta, Myriapoda, Oligochaela, 
Acarinf:q &c., present in the first 9 inches of soil is described, and the functions 
of this invertebrate fauna discussed. Soil was examined at definite intervals 
during a year and the numbers present at different depths compared on each of 
two plots receiving widely different manurial treatments. Of 15 millions of 
invertebrates per acre on the plot receiving 14 tons of dung per acre anually 
since 1839, 2*47 million were insects. The greatest number of all kinds of 
invertebrates occurs in the first 3 inches of soil. The greater number of 
invertebrates found in the manured plot does not indicate a greater increase in 
the number of organisms directly harmful to the growing crop. The larvte of 
Elateridae, Tupulidae, and Hepialidae occurred in equal numbers in the two 
plots. It is suggested that the great difference observed between the numbers 
of insects found in arable land and those found in pasture (reported in a 
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previous paper by the author), and the greater depth of penetration, is due to 
the better leration and drainage caused by cultivation. 

The Destruction of Wireworms. A. Spulcr in Jour, Econ. Eni,^ Geneva,, 

K, U,S,A.f 1925. - One of the wireworms, oicide/iia/iSy has become 
a very harmful pest of gardens and arable land in Washington State, where the 
infestation varies from 80,000 to 400,000 an acre. Soil fumigation w'ith calcium 
cyanide has been elective, but is too expensive, as even under favourable 
conditions little result follows the application of less than joo lb. per acre. It 
has been discovered, however, that before soil fumigation is applied, the wire- 
worms in the area may be concentrated within a limited radius by the use of 
food baits. Fields to be baited must be free of weeds, such as mustard, which 
have a special attraction for wireworms. Further, they should be baited early 
in the year before the pests have come to the surface soil. They should be 
treated with flour, or better with germinating seeds of almost any garden 
vegetable, which prove more attractive to the beetle larvm. Baits should be 
allowed to remain for some time in the soil before fumigation takes place, as 
the concentration of the wireworms is a very gradual process. As a result of 
the use of such baits 100 lbs. calcium cyanide per acre has been found sufficient 
to kill a high percentage of wireworms. 

The Inhabitants of Apple Trees. 5. Siuari Light in Ann, and Mag, 
Nat. Hist,., Jan, 1926,/. 126. -With the idea of obtaining a complete survey 
of the pests of apple trees, the author made a study of the animals and plants 
which are to be found upon the bark or under the bark. The result shows that 
apple bark harbours an extraordinarily large and varied assemblage of 
organisms. Thus the animal life falls into seven different orders. There are 
many insects of various kinds, taken mostly duiing the winter months when 
they were hibernating under the baik, and ranging from earwigs and the 
primitive spring-tails to beetles, moths, butterflies and hymenoptera, more than 
95 recognisable species in all. Many spiders and mites were found, especially 
on neglected trees where the bark was flaky or bore prolific growths of moss 
or lichen, and myriapods, molluscs, woodlice and worms were also represented 
— these groups adding at least 14 additional species. So that well over 100 
species of animals were represented in this mixed population. In addition, 
however, there was an assemblage of vegetation which w'as only a little less 
varied. It contained lichens, mosses, liverworts, alga' and higher plants. 
Amongst the latter it is curious to notice that growing on the bark of old 
apple trees in the Bristol district were such as polypody fern, seedling yew 
trees, gooseberry bushes, stiawberry plants, burdock, germander, speedwell, 
ragwort and marsh-thistle. The author observes that a condition of permanent 
dampness leads to the deterioration of trees and the growth of epiphytes, and 
this condition may be due to various causes such as the position of the orchard 
in a hollow, the inefficient draining of the soil, the proximity of a body of w'atcr, 
and the overgrowth of the orchard by long grass and other vegetation. 

IMPLEMENTS AND ENGlNEERINa 

Power for the Farms from Small Streams. A. M. Daniels ^ C. E, Seitz 
and J, (.. Glenn., United States Department of Agriculture^ Bulletin No. 1430. 
Washington., D.C.., 1925. —The purpose of the Bulletin is to acquaint farmers 
with the possibilities of developing the power of small streams by conveiting 
it into electrical energy, and the uses to which such power can be put. In- 
formation is given as to avoidance of unnecessary expense, the estimation of 
the available power of a stream, and sources from which additional information 
may be obtained in regard to approximate cost of installing a plant. 

Besearch on the Applications of Electricity to Agriculture. - The 

question of the use of electricity on the farm is one of importance in view of 
the advantages of this source of energy. However, as regards rural needs, 
the cost of production is often a relatively small item as compared with the 
cost of transmission, distribution and transformation. One of the chief 
difficulties is that the consumption of electrical energy by the average farmer 
is relatively small. To establish an electrical service the agricultural uses of 
electricity must be increased, so that a rate can be charged which will be 
advantageous both to the central station and the farmer. 
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The following are some of the chief applications of electricity in agricul- 
ture ; — lighting, heating, in the canning of fruit and vegetables and the making 
of preserves, the dehydration of fruits, the electrical treatment of seed, the 
stimulation of crop production, increase of egg production, healing of in- 
cubators, spraying and heating of orchards to prevent injury by hosts, and as 
a source of power, both for ploughing and cultivating and for the many 
machines in use on a farm. 

The variable results obtained so far indicate that not enough is yet known 
about the main factors. The use of electricity generally in farm operations 
will probably come about from the development of the use of smaller power 
units. 

The scientific application of electricity to agriculture requires a large 
amount of fundamental agricultural research and also of engineering experi- 
mentation, to ascertain power requiieincnts and exact electrical applications. 
— Experiment Station Record^ Vol. 51, No, 4, Washington^ 1924. 

Germany : Courses in Rural Mechanics in Bavaria.— The Bavarian 
Government about ten years ago instituted agricultural chambers in various 
places (Landnnrtsthaftsstellen\ which encouraged agricultural progress and 
served as advisory bodies for agriculturists. There are at the present time 
98 of these organisations, including in round figures 200 special advisers who 
act under the Bavarian Ministry of Agricultuie. The Ministry in 1920 
arranged that the Land'iuirtscha/tsstelle should hold, so far as possible every 
year, com scs of practical rural mechanics for the benefit of the cultivatois of 
small and average sized holdings, adapted to local requirements in each case. 
Accordingly, the Ministry of Agriculture meiely laid down in this connection 
the main outline of the scheme, leaving it to the Landwirtschaftsstelle to carry 
out the special applications in the different courses. Side by side with the 
theoretical instruction on farm implements and machines, care is taken to give 
the students piactical acquaintance with their working, the putting together 
and taking apart of the machines and their separate parts. The courses are 
accordingly held in connection with visits to an agriciiltuial machinery factory 
and a large repairing workshoj), die., where expert foremen give practical 
illustrations to the students as required. A visit to some large farm completes 
the courses. 

So as to ensure success not more than 1 5 to 20 pei sons are admitted to the 
courses, and in case of need the courses ate repeated with the same students. 
As a general rule, the instruction lasts for a week, at a time when farmers are 
relatively at libeity. The following are the statistics of attendance, *S:c. for the 
years 1921-22-23-24. In 1921 32 courses weie held by 27 Landit/irfsc/ia/isstellcn^ 
attended by 5/0 students ; in 1922, 57 couises by 47 Landwirtscha/tsstellcn^ 
attended by 815 students; in 1923, 70 courses by 58 LandwirtschaJtssteUen,, 
attended by 1,315 students; in 1924 there were held 59 courses, ai ranged by 
51 LandivirtschaftssieUen with 1,058 students.— (/'V. Lang Landwirtschaftliche 
Maschinenlehrkufse in Bayern^ Mtimhner Ncuesie Nachrithten^ 17 June 1925.) 

MISCELLANEOUS. 

Italy : Development of the Agricult^al Cinematograph. --This is now 
in course of full development in Italy and is making itself felt as a method of 
the first rank for the diffusion of progressive ideas in the country districts. 
Although not at the outset supported financially and otherwise as generously as it 
might, and should have been, by the competent .State authorities, the agricultural 
cinematograph, owing to the efforts and the assistance of various agencies, 
societies, private individuals and different administrative bodies, has succeeded 
in proving its importance, so that it is now regarded as an indispensable 
adjunct to instruction. 

Propaganda by means of the cinematograph is organised by the “ Natioital 
Institute Cerere.” Among the most important films are to be noted those on 
scientific fertilising, on cultivation of cereals, viticulture and fruit growing, 
industrial plants, control of plant diseases. Beginning with 160 films in 1920, 
the number was raised to 1200 in 1922 and to 2000 in 1924, while in the current 
year provision is being made for a larger number. 

Boumakia : The Development of Agriculture in Roumania as a result 
of AgriciUtural Reforms.— These reforms, which caused a complete change 
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in the distribution of cultivable land, have had a very favourable effect on 
agricultural production, according to the last official figures (1924). Both the 
yield and the quality of the wheat have improved, while the yield has increased 
in the years 1919-23 from an average of 8*39 to an average of 10*3 quintals per 
hectare. Live stock production has increased 19'93 cent, within the 
same period. The quantity of crop and live stock products exported also 
increased considerably, namely, from a value of 34 million (in round figures) 
in 1919, to over 9 iniliard lei in 1922. 

The large estates, which, previous to the reforms, comprised 48 per cent, 
of all cultivable land, form only 8 per cent, at the present time, and the number 
of small holdings has doubled from 40 per cent, to 80 per cent. — {J.a Rdforme 
agraire en Roumanie et ses r^suliats d^aprh les derniers chiffres officieh fin 
1924, Rucaresty 1925.) 

The Belgian Peasants’ Union {Boerenbond).—Ox\ ist June last the General 
Assembly of the Belgian Boerenbond was held at Louvain, attended by 2000 
delegates of the respective agricultural syndicates. From the report for 1924 
made by the General Secretary, Canon Luytgaerens, it appears that at the end 
of the year in question the number of the guild had risen to 1,133, including in 
all 98,706 members, representing as many families. 

The work of the Boerenbond is carried on by the Secretariate in collabora- 
tion with the subordinate services : documentation, inspection, League of Farm- 
women’s Clubs, (General Federation of Horticulturists. The intention of the 
Union is to promote both the general education and the technical knowledge 
of the members, as well as their social sense and feeling for co-operation. 
Every year the Boerenbond organises a series of “ days of study,’’ attended by 
about 800 representatives as a lule : it publishes two weekly journals and 
monthly reviews. In 1924 it published also eight treatises and technical 
manuals and arranged for the holding of 3,440 lectures to agi icultural syndicates. 

The Boerenbond cariied on systematic action with a view to piomoting 
vocational agricultural education, and for that purpose has established in nine 
centres courses of training for women teachcis to give instruction in the 
elementary stages of rural household management, which courses were 
followed by 187 students. It took part also in the setting up of 22 district 
agricultural schools, intended for pupils w'ho have already satisfactorily passed 
through the courses of elementary stages, or sections. On the other hand 263 
of these elementary sections, established by the initiative or with the c(»-opera- 
tion of the guilds, have entered successfully on their thiid year of existence. In 
1924 the League undeitook a campaign for the development of rural libraries 
and for the foundation of a technical agiicultinal libiary in connection with 
every syndicate. 

The League of Farm women’s Clubs, which included at the end of 1924 
336 affiliated clubs with a total of 56,224 members, has organised J17 courses, 
each of 3 to 4 days, on various subjects of interest, in particular household 
science, in addition to a series of 4 “days of study” at Louvain, attended by 241 
local organising members, and 8 provincial “days” for rural housewives, 
attended on each occasion by thousands of peasant women ; 1,884 lectures were 
also given. The General Federation of Horticulturists arranged 178 lectin es, 
held 17 local “days of study” for potato growing, undertook an educational 
journey in Holland and Boland, and organised several regional horticultural 
exhibitions. Competitions in cultivation were organised on a larger scale, and 
in the province of Antwerp alone 213 plots for rye and 274 for potatoes were 
planned for this purpose. The technical services — buildings, drainage and 
electricity — displayed great activity, and 1,485 analyses were made by the 
laboratory. 

At the end of 1924 there were 112 local agricultural syndicates affiliated 
to the “General Federation of the Stock-breeding Syndicates.” The depart- 
ment for small live stock breeding was in touch with 24 poultry keeping unions. 
The Boermbond also continued to carry on valuable work in connection with 
tariffs taxation, mutual insurance, the housing crisis, war losses, and also more 
directly by the joint purchase and sale of eggs and butter, and the Comptoir 
-dachat et de venie^ among its other activities, purchased for its members in 
1924, 196,528 tons of fertiliser, feeding stuffs and other agricultural requisites. 
The value of these goods, together with that of the supplies of farm machinery 
and dairy equipment, amounted to more than 108 million francs. 
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There should also be mentioned the work, by no means unimportant, done 
in connection with agricultural credit, insurances and land improvement. 

Italy: Measures in regard to the Cultivation of Cereals. - With the 
object of encouraging the growing of cereals in Italy to the utmo.st possible 
extent, a number of enactments have been issued which taken as a whole make 
systematic provision for the necessary organisation and the technical and 
financial requirements in view of the “cereal campaign” {batglia del gtand). 
In the first place a Permanent Committee for Cereals has been set up ; and the 
customs duties on wheat, the minor cereals and their derived products have been 
re-instituted. 

In order to encourage the diffusion of motor ploughing, measures have been 
passed abolishing the duty on petrol if supplied to a farmer, at a sacrifice of 
5,000,000 liras yearly ; and increasing to 40,000,000 liras the sum set aside to 
meet the applications for loans for the purchase of special heavy implements 
and machinery designed for preparing land for ploughing in areas not previously 
considered suitable for field crops. In addition, a further allocation of 3,000,000 
liras annually has been made for contributions, up to one fourth, towards the 
expense of purchasing similar appliances and for premiums payable to peisons 
undertaking the breaking up of land. 

A further development of the work of the Cattedre Ambulanti di agricoltura 
in the direction of propaganda and technical assistance for cereal cultivation is 
contemplated, and for this purpose the funds allocated to these bodies are 
increased by another three million and a half liras, the total allocation thus 
amounting to 7,000,000 liras. In addition, another 7,000,000 liras are being set 
aside yearly for the establishment in each commune of the Kingdom, at the 
State expense, of experimental fields for wheat glowing on methods suitable to 
the district, and a further 4,000,000 aie placed each year at the disposal of the 
Experimental Agiicultural Institutes for grain cultivation. Five millions have 
been assigned to the work of promoting the more general use of selected seeds : 
the State contributing up to 50 per cent, to the establishment of consortia and 
associations undertaking the production and the distribution of such seeds. 

In addition, Provincial Grain Commissions have been established and have 
been assigned the funds required for carrying out an intensive propaganda. 

Provision is made for loans for working capital, and the agricultural credit 
institutions, which owe their existence to special laws, have been empowered to 
expend sufficient funds to carry out an effective propaganda scheme for cereal 
cultivation, and for this puipose it has been arranged to make loans to the value 
of 120,000,000 liras. 

Steps have also been taken to encourage the construction of grain waic- 
houses, following the procedure as to loans sanctioned by other decree-laws on 
agricultural land credit, — {^Gazzetta Ufficiale^ 18, 24 and 31 July^ 8 and 9 
August 1925.) 
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STATISTICS. 


PRICES of ACBIOULTCRAL PRODUCE, FERTILISERS and 
FEEDING STUFFS in March, April and May 1926. 


Average Prices of Live Stock in Scotland. 
{Compiled from Reports received from the Boards Market Reporters^) 



March. 


April. 



May. 


Description. 










1st. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 


FAT STOCK 










Cattle— 

Aberdeen-Angus 

per cwi. 
l.w, 
j. d. 

64 6 

per cwt. 
l.w 

s, d. 

S8 9 

per cwt. 
l.w 

X, d 

42 10 

per cwt. 
l.w. 

X. d. 

64 J 

1 

per cwt. [per cwt. 
l.w. 1 l.w 

X. d. 1 X. d. 

57 7 45 3 

per cwt. 
l.w. 

X. d, 

h 3 7 

pel cwt. 'per cwt 
l.w ' l.w. 

X. d. 1 X. d, 

57 3 43 2 

Cross-bred (Shorthorn) 

60 9 

54 7 

39 2 

60 7 

54 4' 39 5 

60 0 

53 SI38 8 

Galloway 

58 1> 

54 5 


<-0 31 55 6 


60 5 

55 6 


Ayrshire 

58 5 | 50 5 

35 7 

59 6 

51 6 37 6 

58 9 

50 3 37 4 

Blue Grey 

... 



• • 

... 





Highland 

... 

... 


’ 




• 


Vkai Cai ves .. 

per lb. 
d, 
i6^ 

per lb. 

12 

pel lb 
d. 

64 

1 

per lb 

tsi 

j>er lb. 
d. 

Hi 

per lb 
d. 

5 J 

per lb 

d. 1 
16 

1 

1 

pel lb. 
d. 

10^ 

per lb. 

d, 

6 

Sheep - 

Cheviot 

undei 
60 lb. 

per lb. 
d. 

i6i 

60 lb. 
and 
upw U'* 
per lb. 
d. 

Hi 

1 

[ Ewes 
per lb. 

1 d. 

und«.r 
60 lb. 

pel lb. 
d, 

i6l 

60 Ih. 
and 
upw’ds 
per lb. 

m 4 

Ewes 
per lb. 

d, 

12 

i 

1 

1 

undei 
60 lb. 
per '!>. 
d 

lOi 

60 lb. 
and 

upw'ds. 
per lb 

« 5 i 

Ewes 
per lb. 

d, 

12 

Half-bred 

15 ^ 

Ml 

III 

> 5 ? 

Ml 

1*1 

16 

15 

Hi 

Blackface 

' 5 f ' 3 ? 

III 

i 5 i 

ul 

1.4 

i 5 i 

Mi 

Hi 

Greyface 

16 

m 4 

Hi 

153 

Mi 

H 

16 

MS 

Hi 

Down Cross ... 

16 

Hh 


16 

Mf 


16 

15 


Pigs - 

Bacon Pigs 

per 
Slone, 
r. d. 

14 4 

per 

stone. 

X. d. 

13 2 

p»*r 

stone. 

X. d. 

P^r 

'tom*. 

X. d \ 

14 5 

per 

stone. 

X. d, 

13 4 

per 

stone. 

X. f/. 

per 

stone. 

X. 4/. 

M 7 

per 

stone. 

X. d 
«3 8 

per 

stone 

X. d. 

Porkers 

14 9 

*3 9 


14 10 

13 II 


15 2 

M 4 
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Qualifying Courses for B.Sc. (Agr.)> Uni- 
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Complete Course of Instruction 
in Agricultural Science, and qualify for 
all the higher Agricultural Examinations 
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Session— October till March. 

The Dairy School at Kilmarnock' 
is open from April till October. 

Practical Instruction in Butter and 
Cheese Making is given, and Pupils are 
prepared for the N.D.D. Examination. 

The Poultry Department is open 
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culture, and the College Certificate in Horticulture. 
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Syllabus of County Lectures and Experimental Work, 
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Average Prices of Live Stock in Scotland— 


Description. 


March. 


April. 

IS 


May. 


1 1st. 

2nd. 

3rd. 

1st. 

2nd. 

3 <d. 

t. 

2nd. 

3rd. 

STORE STOCK 

1 

1 






1 










Cattle— 

1 

















1 Per 

Per 

Per 

Ptr 

Per 

Per 

Per 

Per 

Pli 


head. 

head. 

head. 

head. 

head. 

head. 

head 

head 

head. 

Aberdeen- Angus : 

1 JL 



i 

s- 

£ 

s. 

£ 

s. 

£ 

s. 

£ 

s. 

C 

j 

£ s. 

Yearlings 

‘ 17 

17 

14 II 

13 

13 

20 

I 

16 

4 

14 

2 

18 

3 

H 

11 

12 19 

Two-year-olds 

25 

9 

20 6 



26 

16 

21 

6 

18 

8 

24 

3 

18 

T 7 

17 0 

Cross-bred (Shorthorn) : 

















Yearlings 

17 

5 

14 I 

11 

17 

18 

2 

15 

6 

*3 

5 

*7 

2 

*4 

3 

11 16 

Two-year-olds 

24 

5 

19 7 

16 

»3 

24 

7 

19 

4 

16 

3 

23 

2 

17 

18 

i6 II 

Galloway ; 

















Yearlings ... 

17 

5 

12 15 



18 

8 





18 

13 



... 

Two-year olds 

23 

15 

19 0 



25 

0 





32 

15 

21 

0 


Ayrshire : 

















Yearlings 






10 

10 





II 

3 

11 

10 


'Fwo-year olds 












iS 

i8i 16 

5 


lilue Grey : 

















Yearlings 






20 

3 

17 

5 

14 

18 






Two-year-olds . . 






25 

Cl 

21 

*5 

18 

0 






Highland ; 










1 






1 

Yearlings ... 
















1 . 

Two-year-olds 






20 

5 

18 

>5 



18 

5 

J 5 

0 


Three-year-olds 






23 

5 

20 

10 



22 

15 

19 

10 

^13 0 

1 

Dairy Cows— 



1 













1 

Ayrshire : 



1 













I 

1 

In Milk ... 

29 

8 

21 2 

12 

*9 

31 

i 3 

23 

10 

14 

0 

29 

lO 

22 

5 

i 12 5 

Olivers 

28 

8 

j21 17 


6 

29 

13 

23 

I 

14 

14 

28 

4 

22 

5 

M 6 

Shorthorn Cros.'i : 

















In Milk 

35 

14 

,27 5 

*7 

8 

34 

12 

26 

9 

19 

4 

33 

1 1 

25 

0 

iS 10 

Calvers 

33 

0 

25 2 

I 5 

16 

3 * 

2 

23 

4 iO 

15 

30 

18 

22 

15 , 14 

Sheep— 







1 












d. 

j. d. 

s 

d. 

s. 

d. 

jr. 

d. 

f. 

J. 

s. 

d 

s. 

d. 

s. d. 

Cheviot Hoggs 

59 

10 

146 3 

3 ^ 

to 

56 

7' 

44 

3 

32 

8 

68 

10 

48 

2 

40 0 

Half-bred Hoggs 

72 

i 

,59 7 

47 

II 

72 

8 

00 

2 

40 

8 

65 

7 

54 

0 

40 4 

Blackface Hoggs . . 

38 

5 

1 29 4 

24 

10 

39 

I 

31 

11 

27 

0 

40 

0 

33 

9 

32 ' 7 

Grey face Hoggs . 

55 

6 1 44 6 

34 

4 

59 

0 

47 

3 

38 

0 

57 

9 48 

7 

36 7 

Down Cross Hoggs 

6v:> 

6 

S 3 



64 

0 

1 

52 

8 

47 

6 

1 

72 

0 

59 

0 


Pigs— 










( 







(6 to 10 weeks old) 

156 

1 

1 

8 

39 «0 

I 

1 

1 

L_ 


5 *^ 

Si 

1 

^9 

5 

1 


58 

0 

37 

8 
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Average Prices of Dead Meat at Dundee, Edinburgh, 
AND Glasgow. 

{^Compiled from Reports received from the Board's Market Reporters!) 




March. 

April. 

May. 

Description. 

Quality. 

«> 

§ 

f 

c 

& 

■§ 

1“ 

1 

s. 

e3 

1 

f 

1 



P 

s 

5 

(5 

s 

s 

§ 

s 

3 

l^KKF 


per Ib. 

per lb. 

per lb 

per lb. 

per lb 1 per 11> 

per ib. 

pel lb. 

per lb. 

Home-fed — 


d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

Bullock or Heifer ... 

I 

9 i 

9s 


9 

9 i 

It 

H 

98 

Ill 


2 


88 

10 

H 

81 

10 

84 


loi 

Bull 

I 

7h 

7i 

7it 

71 

78 

78 

7i 

7i 

78 


2 

7 


58 

6 i 

64 

6 

6 i 

68 

Cow 

I 


Sfi 

6 i 

64 

6 

63 

64 

6 i 

7i 


2 

Si 

4i 

Si 

6 

58 

Si 

6 

58 

Iribli — 




Qf 



9i 




Bullock or Heifer ... 

I 


•• 







2 



8 * 



84 



. . . 

Bull 

1 



64 



6A 

.. 




2 



54 



58 

... 

. 


United States& Canadian — 




8i 



84 




Killed at Birkenhead .. 

I 



. 

... 





2 


• • 

8 


... 

8 




Killed at Glasgow 

I 

■ 


9 \ 

... 

. 

9 ? 





2 

... 


84 



8.5 




Argentine PVoeen— 





si 

54 


6i 

54 


Hind Quarters 

I 


53 



... 


2 




"3S 




Sh 


Fore 

I 

... 

3 i 


■ 3 i 


4 i 

3? 

• 

Argentine Chilled - 

2 

... 


6J 

64 




• 


Hind Quarters ... j 

I ! 

6* 


7 i 

78 

78 

j 2 





68 

68 

4 i 

1 . ■ 

63 

Fore 

1 1 

! 

3 i 

1 3 i 

3 i 

38 

38 

44 

48 


' 2 

2 l 

3 l 

' 3 i 


3 i 




4 i 

New Zealand Frozen — 











Hind Quarters 

I 



Si 



58 



6 

Fore „ 

1 






38 



38 

Mutton 











Hoggs, Blackface 

under £0 lb. 

12 ^ 


I 3 i 

‘4 

Mi 

> 3 i 

Mi 

1 Ml 

m 4 

60 lb. & over 


la 

izi 

138 

i 3 i 


*38 

1 

■ 

,, Cross 

under 60 lb 

I2i 


I 2 l 

14 

Mi 

* 3 i 

Mi 

! Ml 

133 


60 lb. & over 



12 

> 3 l 

i 3 i 

128 

138 


! *3 

Ewes, Cheviot ... 

I 

9 i 

9 i 

IO| 

11 

10 

io 4 

II 

i ”94 

128 


2 

H 


9 

10 


96 

10 


' Hi 

,, Blackface 

I 

1 

"91 

lOi 

II 

10 

io| 

II 

' "94 

128 


2 

1 


98 

10 


98 

10 


>*i 

,, ClOBS 

' I 

1 7 


9 


94 , 94 

H 

00 

11 


1 3 

1 ^ 


8i 

6i 


84 

71 

*oi 

Argentine Frozen 

1 I 



H 


... 

64 



6i 


2 



Si 


... 

si 




Australian ,, 

I 

1 - 

’‘si 



6 



61 



2 


5^ 






S 4 


Lamb 











Home-fed 

I 







*7 

181 

... 

New Zealand Frozen ... 

1 * 

• • » 

lOf 

10 


"Tif 

io 4 


118 

lOf 


I 2 



9 


1 1 

98 


"1 

9 i 
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Average Prices of Potatoes at Dundee, Edinburgh, and Glasgow. 


{Compiled from Reports received from the Board's Market Reporters.) 





MARCH. 





LATE VARIETIES. 


MARKET 

s 

Rfd Soils 

Othbr Soils 


O' 

Langworlhy 


Laogworthy 




and Golden 

Other 

and Golden 

Other. 



Wander 


Wonder. 





f s. d. 

f> s. d. 

£ J. d. 

Dundee per ton. 

I 



5 10 0 

320 

Edinburgh ,, 

1 



700 

400 

Glasgow ,, 

I 

0 

0 

QO 

600 

6 13 0 

3 13 0 




APRIL. 


Dundee ,, 

I 



5 10 0 

2 19 0 

Edinburgh 

I 



600 

400 

Glasgow ,, 

I 

7 14 0 

600 

650 

3 n 0 




MAY. 


Dundee ,, 

1 



500 

3 I 0 

Edinburgh ,, 

I 



700 

4 13 0 

Glasgow ,, 

1 

1 7 7 0 

600 

700 

5 3 0 


Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 

(Compiled from Repoits received from the Board's Market Reporters ) 




MAROH. 




Roots 


Hav 


Straw 




M^KKH 

2 

O' 

tn 

0 

rt 

U 

\ ellow 
Turnips. 

i) 

u 

V 

CO 

Rj e Grass 
and 

Clover 

1 

I imothy 

1 

! 

j Wheat 

Barley | 

1 

rt 

0 


Moss Litter 

1 Du dec per ton 


i d 

y. d 

s~ d 

s d s a. 

s d 

J d 

s 

d 

i. d 

I 


12 4 

17 oj 

14s 0(«) 

91 0 

91 0 

99 

0 

SI 2 

t Edinburgh 

I 



1 

133 0 (*) 

• 37 

86 0 

75 0 

90 

0 

39 0 

h Gla^igow ,, 

I 



\ 

130 6 { h ) 
io6 0 In 1 0 

75 0 


85 

0 

37 6 






APRIL 





t Dundee ,, 

I 



!i6 9 I 

143 9(fl) 

87 6 

87 6 

92 

6 

51 0 

J Edinburgh ,, 

I 



1 

132 6{f>) 

137 6(a) 

90 0 

80 0 

90 

0 

39 f’ 

i Glasgow ,, 

I 

. . ’ 


1 i 
[ 

132 6{d) 

100 0 105 0 

75 0 


85 

0 

37 6 






MAY 





t Dundee ,, 

I 


1 

5f 

• 45 oi®) 

88 9 

; 9 

93 

9 1 

51 0 

I 


1 

( 

( 

• 31 3W 
•37 6(n) . 

•35 o(/<) 

90 0 

* 8> 3 

90 

85 

0 

39 0 

t Edinburgh ,, 

11 Glasgow , , 

I 




0 

vn 

0 

0 

0 

75 0 


0 

37 6 


h Quotations for Straw, baled and delivered. (.u) Baled and delivered, 

t „ „ delivered loose in town. (i) Delivered loose. 

II „ baled Hay and Straw f.o.T. 
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Average Prices of First Quality Fruit and Vegetables 

AT Glasgow. 

( Compiled from Reports received from the Board's Market Reporter.) 


Description. 


March. 

April. 

May. 

Fruit 

Apples, Imported : 


s . 

//. 

s . 

d . 

s . 


Californian 

per case.* 

13 

3 

12 

10 

M 

0 

Oregon 


>5 

5 

15 

0 

16 

0 

Other American ... 


12 

5 

12 

0 

12 

0 

Australian 




16 

0 

14 

9 

Peais, Soutli Afiican 

per box ** 



5 

0 

• 

•• 

Vegetables 








Aspaiagus 

per bunch. 

• 

•• 

3 

6 

4 

6 

Beet 

per cwt. 


0 

7 

0 

7 

0 

Cabbages— 








Coleworts 

per doz. 

I 

0 

0 

1 1 

I 

3 

vSavoys 


2 

4 

• 

- 



Carrots 

per cwt. 

7 

0 

8 

9 

27 

6 

Cauliflowers-- 








Broccoli, Cornish 

per do/. 

4 

10 

5 

8 



Other British 





» • 

7 

4 

French 

>» 

4 

5 

6 

0 



Celery 

per bunch. 

I 

6 

. 




Cucumbers 

per doz. 

1 2 

0 

7 

6 

7 

0 

Greens 

’’ 1 

I 

0 

I 

0 

I 

0 

Leeks ... pei doz. bunches. 

4 

8 

3 

5 

4 

0 

Lettuce, Cabbage ... 

pel do7 

2 

8 

1 ^ 

4 

I 

1 1 

Onions — 








Spring 

pei bunch. 

0 

5 i 

0 

4 j 

0 

6 

Dutch 

per bag-t 

„ S 

6 

8 


. 


Egyptian ... 

14 

0 

10 

1 1 

13 

0 

Valencia 

per case.t 

9 

U 

• 

•• 



Parsley 

per cwt. 

48 

0 

44 

0 

58 

8 

Parsnips 


8 

10 

8 

3 

1 

.. 

Radishes ... per doz. bunches. 

. 


0 

10 

I 

0 

Rhubarb 

per cwt. 

26 

10 

. 8 

6 

9 

3 

Tomatoes— 








Canary 

per lb. 

0 

6i 

0 

7 

0 

ift 

Channel Islands ... 


0 

9 

2 

6 

I 

5 

Turnips 

per cwt. 

3 

6 

2 

6 

1 ^ 

2 


* 40 lb. (approx ). ** y (approx.). t 9 stone (approx.), 

t 7J stone (approx.). S 8 stone (approx.). 
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Average Prices of Fertilisers at Glasgow and Leith. 


{Compiled from Reports received from the Board's Market Reporters^ 



1 2 



March 





Aprii 





May, 



Description 

” at 








































S B 

Glasgow 

Leith 


Glasgow. 

Leith 


Glasgow 

Leith 



% 

r 

r ton 
i d 


r ton 
5 

d 


r ton 
s d 


r ten 
s 

d 

^er ton 

d 


r ton 
s 


Nitrate of Soda 

N i 5 i 

13 

10 

0 

n 

5 

0 

13 10 

0 

13 

5 


13 

10 

0 

*3 

5 

0 

Nitrate of Lime 

N 13 

II 

15 

0 




11 

*5 

0 




II 

*5 

0 




Sulphate of Ammo 




















nia (Neutral and 
Granular) 

N 21 

12 

18 

10 

n 

I 

0 

n 

I 

0 

»3 

I 

0 

*3 

I 

0 

13 

1 

0 

Superphosphate 

SP 30 

3 

2 

6 

3 

2 

6 

3 

2 

6 

3 

2 

6 

3 

2 

6 

3 

2 

6 


5 >P 35 

3 

8 

0 

3 

8 

3 

3 

7 

6 

3 

1 

6 

3 

7 

6 

3 

7 

6 

n 

SP 3S 

3 

12 

6 

3 14 

0 

3 

12 

6 

3 12 

6 

3 

12 

6 

3 

12 

6 

Bone Meal Home | 

( 

n »» »» y 

N Si 
I P 40 


8 

4 

0 




8 

0 

0 




8 

0 

0 




N V, 
H’ 49 





8 

3 

0 




8 

0 

° 




8 

0 

0 

,, ,, — Indian j 

N 

1 1 ’ 49 





8 

8 

0 




8 

5 

0 




8 

S 

0 

Steamed Bone h 1 « ur | 

N I 

I P fo 


7 

4 

0 

6 

0 

0 

7 

10 

0 

6 

0 

0 

7 

10 

0 

6 

0 

0 

Basic Slag 

1 P 22 

*2 

4 

6 




*2 

4 




1 

*2 

4 

6 




»j t 

„ 24 

*2 

7 

6 




*2 

7 





*2 

7 

6 




> ft 


*2 

II 

6 

”2 

13 

6 ; 

*2 

II 


**2 

>3 


*2 

II 

6 

•♦2 13 

6 

>j f ♦ 

, 28 

*2 


0 

*#2 

15 

0 

] 

*2 

15 

0 


15 

0 


*5 

0 

**2 

15 

0 

if n 

, 30 

*3 

0 

0 

^^2 17 

0 

*3 

0 


»»2 

17 

0 

3 

0 

0 

**2 

»7 

0 

ft it 

, 40 




t 3 

2 

0 




t 3 

5 

0 




13 

5 

0 

Sulphate of Potash 

PotT h 48 6 

10 

2 

6 




10 

2 

6 




10 

2 

6 




(on basis 90 per cent 
sul( hate of potash) 








1 





1 

1 






Sulphate of Potash 

I 50 




10 

2 

6 



1 

10 

2 

6 1 




10 

2 

6 

Muriate of Potash 

3 50 

8 

5 

6 

8 

0 

6 

8 

5 

6 ] 

8 

0 

6 

8 

5 

6 

8 

0 

6 

(on basis 80 per cent 
sulphate of potasli) 




















Potash Salts 

„ 20 

3 

2 

6 

3 

I 

0 

3 

2 

6 

3 


0 

3 

2 

6 

3 

I 

0 

n >3 

„ 30 

4 

8 

0 

4 

8 

0 

4 

8 

0 

4 

8 

0 

4 

8 

0 

4 

8 

0 

Kainit— In bags 

„ 14 

2 

*5 

6 

2 

*4 

0 

2 

15 

6 

2 

14 

0 

2 

15 

6 

2 

*4 

0 

Ground Mineral 




















Phosphate- 
Finely ground 

I p 60 

2 

10 

0 




2 

10 

0 




2 

10 

0 




North African 

1 IP 56 




2 

5 

0 





5 

0 




2 

3 

0 


Abbreviations —N' = nitrogen , S P = soluble phosphate , I P = insoluble phosphate , f P = 
total phosjibate 

* Carrnge paid (4 ton lots) to Ayrshire and Renfrewshire ; quotations for delivery in Lanarkshire 
25 . per ton higher 

** English Slag, carriage paid to stations m the Lothians t Belgian Slag, at Leith 

344 



Ipafi] PRICES OF AGRICULTURAL PRODUCE. 

Average Prices of Feeding Stuffs at Glasgow and Leith. 


{Compiled from Reports received from the Board's Market Reporters^) 



March. 

April. 

Mav. 

Description. 









1 











Glasgo 

w. 

Leith. 


Glasgow. 

Leith 


Glasgow. 

Leith. 

Linseed Cake — 

per ton. 

j>er ton 

d. 

per ton. 

/ r. d. 

^er ton 

d . 

per ton. 

£ s, d. 

r 

r ton 

s. 

d. 

Home 

11 

18 

0 

1 1 

11 

0 

II 

7 

6 

10 

16 

3 

II 

3 

9 

10 

15 

0 

Foreign 

Decorticated Cotton 

II 

18 

0 




11 

4 

5 




11 

4 

5 




Cake 

11 

13 

6 




11 

2 

6 




11 

I 

3 




Undecorticated 


















Cotton Cake — 



















Bombay (Home- 
manufactured)... 
Egyptian (Home- 

7 

0 

0 

6 

I 

0 




s 

12 

6 




5 

18 

9 

manufactured)... 

6 

17 

6 




6 

10 

0 




6 

9 

5 




Palmnut Kernel Cake 

8 

I 

8 




7 

10 

0 




7 

7 

6 




Coconut Cake 

9 

S 

4 




9 

6 

3 










Groundnut Cake — / 

*8 

0 

0 


... 


*7 

10 

0 




"7 

1 1 

3 




Undecorticated \ 
Maize Germ Cake — 


8 

0 

**7 

12 

0 

•*7 

16 

II 


10 

0 

"7 

17 

6 

*7 

10 

0 

Home 

10 

1 

0 




9 

TO 

0 




9 

12 

6 




Foreign 

9 

16 

8 




9 

*3 

9 




9 

8 

9 




Maize Germ Cake M eal 

10 

0 

0 




9 

II 

3 




9 

n 

2 




Bean Meal 

Maize Meal — 

1 1 

*5 


12 

0 

0 

12 

0 

8 

12 

0 

0 

II 

18 

9 


0 

0 

Home Manufactured 
South African Yel- 

9 

4 

6 




9 

8 

9 




9 

10 

0 




low 

South African 

8 

7 

0 

8 

6 

0 

8 

8 

9 

8 

0 

0 

8 

10 

8 

8 

0 

0 

White 

8 

2 

0 




8 

3 

2 




8 

5 

8 




Rice Meal .. 

7 

0 

6 




6 

11 

II 




6 

13 

9 




Locust Bean Meal ... 
Locust Beans (Kib- 

9 

7 

6 

8 

*5 

0 

9 

5 

0 

8 

15 

0 

9 

u 

0 

8 

15 

0 

bled and Stoned) 




8 

0 

0 




8 

0 

0 




8 

0 

0 

Maize Gluten Feed 



















(Paisley) 

8 

17 

0 




8 

10 

8 




8 

8 

2 




Maize ... | 

t8 

6 

6 

7 

*3, 

0 

t8 

13 

9 

7 

10 

0 

t8 16 

3 

7 

10 

0 


3 

0 





6 

3 





10 

0 

1 



Oats, Canadian — 

(No. 2 Feeds) 

8 

18 

0 




9 

0 

0 

j 



9 

0 

0 




„ Plate . 

8 

2 

0 




8 

8 

9 




8 

II 

1 1 




,, Home 

Barley (Feeding) ... 

9 

7 

0 

8 

i8 

0 

10 

8 

4 

9 

5 

0 

10 

12 

6 

9 

17 

6 

8 

19 

6 

8 

2 

0 

8 

16 

8 

8 

7 

6 : 




8 

IS 

0 

Barley Bran 

8 

14 

6 




8 

*7 

6 




9 

0 

0 



Malt Culms 

Distillery Mixed 

6 

14 

0 

6 

0 

0 

6 

17 

6 

6 

0 

0 

6 

17 

6 

1 6 

0 

0 

Grains —Dried 

8 

12 

0 

9 

6 

0 

8 

8 

9 

9 

0 

0 

8 

8 

9 

9 

0 

0 

Brewers* Grains — 



















Dried 

8 

15 

0 

8 

5 

0 

7 

16 

8 

8 

5 

0 

7 

11 

3 

8 

S 

0 

Distillery Malt Grains 












i 






—Dried 

8 

8 

6 




8 

0 

0 




7 

13 

9 




Wheat — 


















Middlings (Fine 
Thirds or Parings) 
Sharps (Common 

8 

8 

0 

7 

9 

0 

8 

11 

3 

7 

7 

6 

8 

8 

2 

7 

7 

6 

Thirds) .. ! 

6 

14 

0 

7 

I 

0 

6 

14 

5 

7 

0 

0 

6 

>3 

2 

7 

0 

0 

Bran (Medium) ... 

7 

0 

0 

7 

I 

0 

7 

0 

0 

6 

IS 

0 

6 


8 

6 

*5 . 

0 

,, (Broad) 
Feeding Treacle 

7 

9 

6 

8 

2 

0 

7 

9 

5 

8 

0 

0 

7 

6 

1 1 

8 

0 

0 

6 

18 

0 

7 

0^ 

0 

6 

15 

0 

7 

0 

0 

6 

15 

0 

7 

0 

0 

Ciushed Linseed ... 

*5 

16 

0 





12 

6 




25 

0 

0 


4 .. 


Fish Meal 

Beans — 

19 

16 

0 

18 

5 

0 

20 

0 

0 

18 

5 

0 

19 

10 

0 

18 

5 

0 

China 

11 

0 

0 




II 

0 

0 




II 

2 

6 




English 

II 

II 

0 




11 

8 

9 




12 

0 

0 




Sicilian 

10 

19 

0 


... 


10 

18 

9 



i 

II 

2 

6 , 





* 37 per cent Oil and Albuminoids. f Plate. 

•* 40 per cent. Oil and Albuminoids. % Americsn, No. 2 Mixed. 
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INSTITUTE FOR RESEARCH IN ANIMAL 
DISEASES. 

In the issue of this Journal for April 1925 some account 
was given of the origin in 1917 and the development of the 
Scottish Association for Research in Animal Diseases. Labora- 
tory work at that time was being carried on in the premises of the 
Glasgow Veterinary College, but the accommodation was limited, 
and there were no facilities for the keeping of experimental animals 
under field conditions. Impressed with the necessity for improved 
conditions, the Directors of the Association considered several 
possible locations for their headquarters, and made urgent repre- 
sentations to the Government Departments concerned for grants 
towards the cost involved. 

In March 1924 the Association were fortunate in purchasing 
on favourable terms about 35 acres of land at Moredun, Liberton, 
on the outskirts of Edinburgh, and application was made to the 
Board of Agriculture for Scotland and the Development Com- 
mission for funds to meet the cost of purchase and the necessary 
equipment. At the same time an arrangement was made with the 
Royal (Dick) Veterinary College for a suite of rooms to be made 
available for histological, serological and bacteriological labora- 
tories, and for micrographical and photographical work. 

A capital grant of 18,000 was obtained from Government 
funds, and an additional £ 1,000 was raised by the president of the 
Association, Mr. Falconer L. Wallace. The Association has thus 
been enabled to provide at Moredun buildings and equipment 
which along with the field accommodation will enable the staff to 
carry on their investigations under much better conditions than 
hitherto, and with the larger farm animals as well as with the 
ordinary small laboratory animals. These buildings were com- 
pleted in the summer of the current year and the work was trans- 
ferred from Glasgow to the new laboratories on the ist of June. 

At Moredun the buildings are situated immediately to the west 
of the Edinburgh-Gilmerton road about three miles from the city. 
They are arranged in three blocks, with a caretaker’s lodge and 
garage separately placed. 

The main building includes four large and well-lighted labora- 
tories with service rooms adjoining, two stores (one cold), library, 
and office accommodation for the Director, the Secretary and 
clerks. 

Immediately behind the main building is the second block, 
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consisting of rooms for small animals, a serum room, and a 
workshop. 

Further south comes the stable block, with loose boxes for 
horses, cattle and sheep, arranged round a spacious courtyard. 
Two of the loose boxes on each side open not on to the courtyard 
but to the exterior, so that infectious cases may be isolated from 
other animals. 

A well-appointed post-mortem room forms the south-western 
part of this block, while above the north-western side there is a 
laige loft for fodder storage. A weighing machine for large 
animals is placed in the courtyard, and behind the block an 
incinerator has been provided. 

Electric light and power, gas and water are laid on to each 
block from the Edinburgh Corporation supplies, and in the main 
buildings, as also in the serum room and the small animals room, 
a hot water supply and a central heating plant have been installed. 
The laboratories are furnished with incubators, sterilisers, centri- 
fuges, microscopes, and all the apparatus necessary for modern 
pathological investigation. 

The parks around the buildings are to be divided up by fences 
into seven paddocks of 2 J to 3 acres each, in order that different 
groups of experimental animals may be grazed separately and 
various field experiments may thus be carried out concurrently. 

A special feature of the Institute will be the Library, in 
which it is hoped to make as complete as possible a collection 
of publications relating to animal diseases, and by a full system of 
indexing to make this readily available to the staff and to other 
scientific workers. Towards the foundation of the Library Mr. 
Falconer Wallace has made a gift of ;6500, and the Carnegie 
United Kingdom Trust have given ;^250 on condition that the 
books will be made available under certain conditions to members 
of the public who desire access to the literature of animal 
disease. 

As already mentioned, in addition to the accommodation 
provided at Moredun, the rooms on the top floor of the 
Royal (Dick) Veterinary College are reserved for the work of 
the Association’s scientific staff, and have been specially arranged 
and equipped for the more fundamental research, bacteriological 
and histological. 

A further interesting addition to the resources of the Institute 
has recently been intimated in the provision by Mr. Falconer 
Wallace of a motor laboratory. The Association is specially 
indebted to their president for this munificent gift, as it completes 
in the most satisfactory way the equipment for dealing with an 
outbreak of disease in outlying parts of the. country. It will 
enable the workers to undertake fairly elaborate investigations 
into diseases on the farms where they occur, where all the local 
conditions can be seen and studied and where the animals attacked 
may be under observation at all stages of the disease, thus avoid- 
ing difficulties that have greatly handicapped investigators in the 
past. 

The staff of the Institute is not yet complete, there being at 
present only three scientific workers engaged, but it is hoped that 

349 



THE SCOTTISH JOURNAL OF AGRICULTURE. [OCT. 

ANIMAL DISEASES RESEARCH ASSOCIATION. 

STABLES, ETC. 






B \C I b RIOI OGIC VI I APORAl ORY 





C0UR1V\RD WITH I OOSE BOXES 


1926] rut PROPOktION OF WATER IN MILK. 

ere long a full team of trained investigators will be at work, along 
with the necessary skilled assistants and attendants, while the 
laboratories will be open to post-graduate students specialising in 
animal pathology. 

The investigations at present under weigh deal with dysentery 
of lambs, braxy, scrapie, louping-ill, and udder-clap of sheep ; 
grass disease in horses ; and mammitis, tuberculosis and contagious 
abortion in cattle. Reports on the progress of the work are 
published from time to time. 

But there is a wide field of operation untouched. It is almost 
impossible to exaggerate the importance of this work to the stock- 
owners of the country. The most casual observer of the losses 
sustained by sheep farmers in any particular district must be 
impressed when he considers how tremendous the losses must be 
when multiplied over the whole country. A well -authenticated 
calculation of the extent of the yearly loss from the commoner 
sheep diseases in one county alone put it at over ;£‘i4,ooo; and on 
the same basis the average yearly loss in Scotland would be over 
half a million, while if we include losses among cattle, horses, pigs 
and poultry, it is no exaggeration to say that the annual loss must 
be well over a million pounds. 

If then research can discover the causes and prescribe the 
methods of control necessary to keep stock diseases in check, it is 
obvious that money spent upon the means of research will be 
returned to the community many times over. The Association is 
now in the position, thanks to Government aid and to support 
from a few generous donors, of having at last the means and equip- 
ment required for a sustained attack upon the problems of animal 
disease, but it is necessary to point out that an assured annual 
income is an essential condition of the satisfactory continuance of 
the work, and all stock-owners can help in securing this by 
becoming, and remaining, members of the Association. 


THE PROPORTION OF WATER IN MILK. 

J. F. Tocher, D.Sc., F.I.C. 

(1) The Regulations and the Public Analyst’s Duty.— The pro- 
portion of water in milk is an important problem from the point of 
view of the consumer as well as from the point of view of the milk 
producer. Ever since the Board of Agriculture in the year 1901 
introduced regulations with respect to the proportions of butter fat 
and solids-not-fat in milk the question as to whether or not water 
has been added to genuine sweet milk has been repeatedly 
discussed in Courts of Law. Usually the evidence led is based 
upon the presumption raised against the seller — a presumption 
which arises from the regulations above referred to. 

The oft-quoted regulations are as follows : — 

I. Where a sample of milk (not being milk sold as 
3SI 
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skimmed, or separated, or condensed milk) contains less than 
3 per cent, of milk fat, it shall be presumed for the purposes of 
the Sale of Food and Drugs Acts, 1875 to 1899, until the 
contrary is proved, that the milk is not genuine, by reason of 
the abstraction therefrom of milk fat, or the addition thereto 
of water. 

2. Where a sample of milk (not being milk sold as 
skimmed, or separated, or condensed milk) contains less than 
8*5 per cent, of milk-solids other than milk fat, it shall be 
presumed for the purposes of the Sale of Food and Drugs 
Acts, 187s to 1899, until the contrary is proved, that the 
milk is not genuine, by reason of the abstraction therefrom 
of milk-solids other than milk fat, or the addition thereto 
of water. 

The duty of a public analyst under the regulations is to state 
on a certificate the proportion of butter fat and solids-not-fat found 
by analysis and compare the result with the presumptive standards 
of 3 per cent, butter fat and 8*5 per cent, solids not fat As I have 
frequently pointed out, these presumptive limits are neither average 
values nor observed minimum values for butter fat or solids-not-fat, 
but arbitrary figures chosen by the Board. Thus milk sold to the 
public, containing less than 3 per cent, butter fat and 8 5 per cent 
solids not-fat, may be genuine milk, but owing to the regulations a 
presumption is raised against the seller that the milk is adulterated 
until the seller by his evidence in a Court of Law establishes the 
fact that the milk has not been tampered with and is really genuine 
milk. Great confusion arises in the minds of many in cases where 
a public analyst states his opinion that the milk has been adulter- 
ated by the addition of water. Such a statement is not required 
from the analyst at all. All he is required to do under the 
Regulations is to state his results and their bearing on the 
presumptive limits of the Board. If, for example, a milk contained 
2*8 per cent, of butter fat, he can state in his certificate that the 
milk is below the prescribed presumptive limit to the extent of 0'2 
per cent. Genuine milk varies in the proportions of water it 
contains and on that account it is not in the power of science to 
state categorically that water to the extent of say 5 per cent, or 
more has been added to milk without a previous knowledge of the 
composition of the particular sample. In other words, before a 
public analyst could state that a sample of milk from say farm A 
has been watered he would require to have analysed the sample as 
it came from the cow, prior to any opportunity for watering, before 
he could assert that the milk was adulterated. What the analyst 
actually does in cases where he reports adulteration by water, may 
be best seen by giving a numerical example. Suppose the milk 
contained 2*85 per cent, of butter fat. This is -15 per cent, below 
the prescribed presumptive limit for butter fat. If the milk con- 
tained no butter fat at all, it would be 3 per cent, below the 
prescribed presumptive limit and would therefore be 100 per cent, 
deficient in fat compared with that limit. He reckons a deficiency 
of '15 in 3 per cent, butter fat in milk as a deficiency of 5 per cent, 
of fat below the presumptive limit of 3 per cent. He then assumes 
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that water has brought about the deficiency. In other words he 
shows if milk always contained 3 per cent, butter fat, what amount 
of water would require to be added to bring the butter fat down 
to 2‘85. 

This is all very well if milk was constant in composition with 
respect to butter fat, but then we know it is not. Then take the 
case of a deficiency in solids-not-fat. Suppose 8 per cent, solids-not- 
fat were found in a sample. This is a deficiency of *5 on 8*5 per cent. 
Thus if milk always contained 8*5 per cent. solids«not-fat, this sample 
would show an addition of nearly 6 per cent, of water. But milk is 
not constant with respect to its solids-not-fat content any more than 
it is constant in its butter fat content. Hence it is undesirable and 
misleading on the part of any analyst to state his opinion as to the 
addition of small quantities of water in milk. It is even undesir- 
able that he should state what amount of water would be required 
to be added to milk containing 3 per cent, butter fat and 8 5 per 
cent solids-not-fat to bring it down to the poor quality exhibited 
by the sample, poor in butter fat and solids-not-fat The evidence 
of watering or tampering with milk on the part of the dairyman 
should be obtained directly. In other words the evidence should 
be obtained from the witnesses handling the milk. The proper 
role of the analyst is to state the results of analysis and leave the 
local authorities to satisfy themselves as to the genuineness or non- 
genuineness of the milk by bringing the dairyman and his 
employees into Court under the regulations, which they as local 
authorities are entitled to do. 

(2) Water in the Milk of Individual Oows.-— The Inter- 
departmental Committee which was appointed by the Secretary 
for Scotland in 1920 to consider and report on the laws, regulations 
and procedure governing the sale of milk in Scotland recommended 
an absolute limit for milk sold to the public ; that is to say, if 3 
per cent, was adopted as a legal limit for butter fat, then it would 
be an offence for a dairyman to sell milk containing less than 3 
per cent, of butter fat. He would have to see, by proper selection 
of cows, bulking from a herd and testing the bulked milk, that the 
milk contained 3 per cent, of butter fat or above it. The 
procedure to be adopted, if a legal minimum limit were adopted 
for butter fat, is stated in the Interdepartmental Committee’s 
report. Other proposals have been advanced from time to time 
to ensure that milk of good quality is supplied to the public and to 
detect fraud. All the plans are open to criticism, but it is clear 
that a discrimination must be made between the bulked milk of a 
herd of cows and the milk of one cow or the mixed milk of small 
herds. I propose in this short note to show the extent to which 
water varies in milk where individual cows are concerned and how 
the variation becomes less, as the number of oows whose milk is 
bulked is increased. I have shown ^ that the water in milk 
from individual cows taken from all over Scotland varies from 
82 per cent, to 90 per cent The following table (Table I) 
shows the frequency distribution of the percentage of water in 
676 cases. 

^ Variations in the Composition of Milk,” H.M. Stationery Office, 120 
George Street, Edinburgh. 
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TABLE I. 

Per cent Water, Number of Cases, 


From 

To 


82 01- 

82-50 

I 

82-51 

83-00 

I 

83-01 

83-50 

2 

83-51 

84-00 

2 

8401 

84-50 

6 

84-51 

85-00 

9 

85-01 

85-50 

1 1 

85-51 

86-00 

34 

86-01 

86-50 

70 

86-51 

87-00 

121 

87-01 

87-50 

147 

87 - 5 i 

88-00 

139 

88-01 

88-50 

89 

88-51 

89-00 

26 

89-01 

89-50 

14 

89-51 

90-00 

3 

676 


It should be clearly kept in mind that these proportions are the 
proportions of water found in samples of milk taken from 
individual cows and not from the bulked milk of a herd. The pro- 
portions of water in the bulked milk of a herd will be discussed 
further on. In order to see clearly the relation of water to other 
constituents in the case of individual cows the figures in the 
accompanying table (Table II) should be studied. The figures are 
the average percentages for the named constituents. 


TABLE II. 


Constituent. 

A7fera/:^e Pencntage. 

Butter Fat 

3*95 

Lactose ... 

4-64 

Casein ... 

2-43 

Albumen 

0-74 

Other nitrogenous substances 

0-35 

Ash 

0-70 

Water 

87-19 


lOOOO 


While water is present on an average to the extent of 87 per 
cent, it is, relatively speaking, much less variable in its proportions 
than other constituents of milk in samples from individual cows, 
as may be seen from the following table (Table III). 


Constituent 

Water 

Ash 

Lactose . . . 
Casein 
Butter Fat 
Albumen 



Relative Variability. 
100 
6-27 
6-97 
11-90 
17- 18 
17- 39 
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This table shows the relative variabilities of the constituents 
compared with the variability of water as i per cent. The figures 
show the number of times each constituent is more variable than 
water is in milk from individual cows and clearly establish that 
water is by far the least variable constituent in milk. For example; 
ash in milk is six and a quarter times more variable than the 
water in milk. Butter fat is 17 times more variable than water in 
milk. 

(3) Water in the Mixed Milk of Random Herds. — I have shown 
that milk from the individual cow may vary from 82 to about 90 
per cent. If milk, however, is bulked, this bulking has the effect 
of reducing the range of variation. And the reason for this 
observed fact is easilj' seen. When the milk of individual cows is 
bulked, the effect of a low percentage say of fat from one cow is 
counterbalanced by a higher percentage from another cow. The 
result is that an average is obtained from a herd for butter fat. 
The same argument holds for all constituents. We are led there- 
fore to consider how averages of the constituents vary for herds of 
the same size. Let us select as an example herds of 5 cows and 
in order to eliminate the effect of any special selection for quality 
or quantity, let us draw samples of milk at random both for quality 
and for quantity.^ We can now observe how the percentage of 
water varies in herds of any given size, selection having been 
eliminated. The undernoted table (Table IV) shows how the 
percentage of water varied in a thousand random herds of 5 cows. 


TABLE IV. 


Percentage Water. 

84- 88 
«S-i3 
85.38 

85- 63 

85- 88 

86- 13 
86-38 

86- 63 
86-88 

87- 13 

87-38 
87 63 

87- 88 

88- 13 

88-38 


Number per 1000. 
I 

0 

1 

4 

12 

34 

67 

104 

141 

204 

207 

122 

72 

27 

4 


1000 


The percentage of water varied from 84*88 to 88*38 per cent. 
Compare these figures with the percentages of water found 
from one cow, namely from 82 to 90 per cent. The range of 

^ The cjuality and quantity of milk of each cow were auite unknown to the 
sampler. The cows were given a number and the numbers were picked at 
random —every third or fourth number being taken. 
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variation is reduced from 8 to 2 5 per cent In random herds of 
10 cows the percentage of water was found to vary from 85’8 to 
881 per cent, a range of variation of 2*3 per cent. In random 
herds of 20 cows the range of variation is atout 1*5 per cent We 
thus see that in random herds, the range of variation depends upon 
the number of cows whose milk is bulked. In practice it is often 
very difficult to state the number of cows whose milk is bulked for 
sale. We have the further difficulty from the point of view of 
probable watering of milk, of the dairy herds being more or less 
selected. In other words these herds cannot be regarded as being 
randomly selected for quality and quantity. Suppose in any 
particular case it was known, prior to adulteration with water, that 
a sample of milk contained 13 per cent, of total solids and 87 per 
cent, of water. Consider the effect of adulterating with water to 
the extent of 4 per cent. That is to say, suppose we take 96 parts 
of the milk and 4 parts of water and mix them. We now have 
100 parts of adulterated milk. What is the total percentage of 
water present in the adulterated milk? The answer is 87*52 per 
cent, or the half of one per cent more water than was present in 
the original genuine milk. Take another case. Suppose 90 parts 
of milk, containing 13 per cent, of total solids, were mixed with 10 
parts of water, giving 100 parts of adulterated milk. What is the 
total percentage of water present ? The answer is 88*3 per cent, 
or 1*3 per cent more water than was present in the original milk. 
Thus it is seen that, zv/ten the milk is actually known to contain 87 
per cent, of water ^ an addition of 4 per cent, water increases the 
total water from 87 0 to only 87*5, and an addition of 10 per cent 
water increases the total water from 87 0 to 88*3 per cent, an 
increase of only 1*3 per cent But we never know the original water 
percentage of samples in cases brought before the Court. Further 
we have just seen that in herds of lo cows the range of variation of 
the water percentage in random herds is at least 2 3 per cent. In 
selected herds of 10, the range may be smaller but is quite unknown 
and in certain cases, owing to the operation of seasonal and other 
factors, the range of variation may be considerably over 2*3, Thus 
it is quite impossible for the public analyst to state , the results 
of his analysis and from his experience of milk analysis^ whether 
milk has been watered or not. Nor can he say whether or not 
milk has probably been watered unless he knows the number in 
the herd and unless he has also had previous knowledge of the 
milk of the herd from day to day. My experience of adulteration 
of milk and of milk the genuineness of which is doubtful is that 
either skimmed milk has been added or butter fat extracted from 
the genuine product. The range and nature of variation in butter 
fat are both involved in discussing these forms of breaches of the 
law, and will form the subject of a further note on milk. 
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AGRICULTURAL RESEARCH IN THE 
BRITISH EMPIRE. 

J. B. Orr, D.S.O., and J. S. THOMSON, M.A., B.Sc,, 

The R&iuctt Research Institute; and 

W. A. Wilson, 

Agricultural Products Representative for Canada. 

11. Agricultural Research in Canada. 

In the first article of this series the importance of the develop* 
ment of agriculture within the Empire was discussed. It was 
pointed out that in many cases successful development is dependent 
on the solution of problems arising in the course of the develop- 
ment. Reference was made to the facilities now provided by the 
Civil Research Committee of the Cabinet and the Empire Market- 
ing Board for the promotion and organisation of investigations 
likely to lead to the solution of these problems. It is now being 
recognised that many problems of Empire importance can best be 
attacked by the combined effort of several organisations operating 
in different parts of the Empire. When all the information on the 
subject is pooled and the available sources for further research 
organised, the chances of obtaining results of immediate economic 
importance are enormously increased. There are within the 
Empire a great many research institutions and organisations each 
carrying on several lines of investigation. In many cases some- 
what similar work is being done in widely separated parts, and 
there is too little inter-communication between workers engaged 
in similar investigations, but working under different organisations 
and separated by long distances. In the last article an account 
was given of the veterinary research work in South Africa, and it 
was shown that some of the results being obtained there in con- 
nection with the mineral content of pastures could be correlated 
with results being obtained in similar investigations in other parts 
of the Empire. It is interesting to note here that arrangements 
have now been made by a Sub-Committee of the Civil Research 
Committee and the Research Committee of the Empire Marketing 
Board to extend the scope of these investigations on the mineral 
content of pastures, and to link up the new work now being under- 
taken with the work which has been going on for some years in 
Britain, South Africa and elsewhere. At the same time as the 
work is being better organised and extended, all the information 
which can be gathered from the literature or obtained from those 
already working on the subject is being collected and put in such 
a form that it will be easily available for research workers or 
others interested in any part of the Empire. 

In the present article a short account is given of rei^rch 
activities in Canada, where there has been developed a reseafch 
organisation suited to that country with its wide range of climate 
and diversity of soils. Canada is a land of great agricultural 
wealth which is still rapidly developing. The estimate revenue 
from agriculture for 1924 was nearly $1,453,368,000, i.e. nearly 
;C300, 000,00a This was an increase on the previous year of about 
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$142,782,000. The growth of this wealth and its volume is due in 
a large measure to the early recognition of the value and import- 
ance of agricultural research and education, and the facilities for 
these which in consequence have been provided from time to 
time. 

Development and Organisation of Research in Canada.— 

Agricultural research and education in Canada dates back to 1873 
when the Guelph College, referred to below, was establish^. 
Nothing further was done until 1884, when, as a result of the 
depression in agriculture which then prevailed, the House of 
Commons appointed a Select Committee to enquire into the 
agricultural conditions in Canada. The Committee reported that 
the depression was mainly due to ‘‘ignorance of good farming 
methods, leading inevitably to soil impoverishment, poor crop 
returns, consequent discontent and frequent abandonment of the 
land and emigration to other countries.” The Committee recom- 
mended that agricultural experimental and demonstration work 
should be undertaken and a vote was passed for this purpose. 

Dr. William Saunders, the eminent chemist, horticulturist and 
entomologist, who held a Chair in the North West University at 
London, Ont., was commissioned to enquire and report on the best 
method of carrying out the proposed scheme of experimental 
work. He recommended the establishment of a Central Experi- 
mental Farm near Ottawa and several branch experimental 
stations in different parts of the country. Dr. Saunders was 
chosen to carry out the scheme and was appointed the first 
Director of the Dominion Experimental Farm System. During 
the next few years the Central Station and a number of the branch 
stations were established, and as the work expanded a number of 
special officers were appointed to supervise various lines of 
investigation. 

In 1911 Dr. Saunders was succeeded by Dr. J. H. Grisdale, 
who had the heavy task of getting the work under way at the 
new stations which had been acquired in the preceding few years. 
During his tenure of office the continued expansion of the work 
necessitated the appointment of further highly trained specialists 
to deal with the various new lines of enquiry which had to be 
undertaken. 

In 1916 Dr. Grisdale was appointed Deputy Minister of the 
Department of Agriculture, and was succeeded as Director of the 
Experimental Farms by Mr. E. S. Archibald, who has pursued a 
policy involving both the expansion of the work and the closer 
co-ordination of the various investigations. 

The organisation now consists of a Central Research Station 
and 24 Experimental Farms situated in different parts of the 
country. In addition to these stations, where the research and 
experimental work is carried on, there are 145 Illustration Stations, 
where outstanding results of experimental work are demonstrated 
on farms owned and operated by individual farmers. The Director, 
who is the general administrative officer, is responsible for the 
control and co-ordination of the research work both at the Central 
Station and the Experimental Farms. He is assisted in the 
organisation and supervision by Heads of Divisions who are 
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specialists in some branch of agricultural science or practice. Each 
of these supervises, under the general control of the Director, his 
special line of investigation at the Central Station and also on 
the Experimental Farms. This arrangement secures the necessary 
co ordination of research effort throughout the Dominion. The 
offices of the Director and these Dominion Specialists and the 
Central Experimental Station arc situated at Ottawa, which is 
thus the headquarters of the system. 

This organisation, with the Central Research Station and Central 
Offices at Ottawa and a number of Experimental Farms and 
Illustration Stations located in different parts of the country, is 
well suited to the needs of Canada with its great expanse of 
territory, within which are widely different climatic conditions, 
different soils and different types of agriculture. It has always 
been recognised by the Directors that the results of research do 
not become of practical value to the farmer in any particular area 
until they have been tested and demonstrated under practical 
conditions in that area. The large number of experimental farms 
and illustration stations enables this to be done, and ensures that 
experimental results are brought immediately to the notice of the 
farmers in the different districts and applied under the conditions 
prevailing in these districts. 

The total vote for these experimental farms and stations 
amounts to $1,400,000, but there is a gross revenue of about 
$300,000 from the sale of animals and produce. Part of this 
money is devoted to administrative and educational work of one 
kind or another. Approximately $940,000 is expended on research 
and experimental work. The technical and clerical staff number 
about 300. 

In addition to the work carried on by the Dominion Govern- 
ment Organisation, a good deal of research work is being done at 
Colleges of Agriculture or Agricultural Departments attached to 
Universities. These institutions are under the jurisdiction of their 
respective provincial governments, who make the necessary grants 
for the research work carried out by them. Two of these colleges 
are of special interest. Guelph College, which is now affiliated 
with the University of Toronto, was the first College of Agriculture 
in Canada, and for several years was the only place where any 
agricultural experimental or educational work was done. The 
MDonald College, which is incorporated with McGill University, 
is due to the generosity of the late Sir William C. MDonald, who 
devoted the princely sum of ;£‘2,ooo,ooo to the establishment and 
endowment of the College. 

At first sight it might appear that there would be a certain 
amount of unnecessary duplication of effort in the Dominion 
Experimental Farms and the Provincial Collegers. As a matter of 
fact there is close co-operation among all the Experimental 
Stations, and the multiplicity of problems involved in explorfng 
the agricultural possibilities of the different provinces provides 
more work than can be undertaken even by such a large number 
of organisations. 

In certain investigations it may be necessary to secure the 
co-operation of science faculties of Universities or of other scientific 
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oi^anisations in addition to the agricultural research stations and 
colleges. Provision for this co-operation is secured thrcRigh the 
National Research Council, which was constituted in June 1916 as 
a Sub-Committee of the Privy Council. The terms of reference tp 
this Council embraces both industrial and agricultural research, 
and one of its main functions is to link up and co-ordinate as far as 
possible all the research work throughout the Dominion, and to 
consult and advise concerning where specific researches might be 
undertaken to the best advantage. The Council is able to utilise 
the best available equipment and concentrate the best brains on 
problems, the solution of which is likely to lead to further economic 
developments. An example of the work of this Council in pooling 
all the resources for a concentrated attack on an agricultural 
problem is found in the work at present being done in connection 
with the prevention of rust in wheat, to which reference is made 
later. 

Nature of Research Work. — It is obviously impossible in a 
short article such as this to give an adequate account even of the 
main lines of the investigation being carried out in Canada. A few 
notes on some of the investigations which are of great practical 
interest will, however, be sufficient to give an idea of the great 
economic importance of the work being carried out. 

Wheat Breeding , — Canada is now the third largest wheat- 
producing country in the world. This achievement is directly due 
to the experimental work in wheat breeding carried out at the 
Experimental Stations. Up to the end of last century certain 
strains of wheat such as ‘‘Red Fife” and “Huron” were grown 
successfully in the Eastern Provinces. But the shorter growing 
period and the early frosts of the North and West prevented 
successful wheat production in these vast regions. Dr. Saunders 
and his associates by breeding and selection produced a strain 
which ripens about a week earlier than the “ Red Fife,” and which 
has a strong straw and a non-shattering head, which are obviously 
valuable characteristics for the great wind-swept plains. This 
strain, known as “Marquis” wheat, made wheat growing possible 
for the whole of the Western Provinces, and considerably extended 
the Northern limits of successful wheat production. To-day it is 
estimated that 95 per cent, of Canada's wheat areas is in these 
prairie provinces. It is very interesting to note that go i^r cent, 
of the total wheat yield of the Western Provinces is developed 
from the single seed of “Marquis” wheat discovered in 1903. It 
is estimated that the “ Marquis ” wheat has increased the earning 
power of Canadian farmers by at least $20,000,000 per annum. 

Further developments in wheat breeding have recently produced 
other varieties. One of the most interesting of these is “ Garnet,” 
which is even superior to “Marquis” in quality. Owing to the 
still earlier ripening and rust-resisting characteristics of “ Garnet ” 
wheat it is believed that the wheat belt will be extended a hundred 
miles further north. 

These spectacular successes of the research organisation have 
obviously been of enormous importance in the agricultural develop- 
ments of Canada. Indeed the extension of the wheat-growing 
area, which these discoveries made possible, is of importance to 
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the food supply of the whole world. At the recent meetings of the 
British Association, Sir Daniel Hall was predicting a shortage in 
the world*s food supply owing to the rapid increase in population 
and the restricted area of the world’s surface capable of producing . 
wheat. Not only Canada but the whole world is indebted to 
Dr. Saunders and other officials of the Dominion Experimental 
Stations for their work on wheat breeding. 

In dealing with wheat mention may be made of an investigation 
at present going on on cereal grain rust. It is estimated that since 
1916 wheat rust caused a loss in Canada amounting to 250 million 
dollars. A concentrated attack organised by the National Research 
Council is now being made on this problem. 

Tobacco , — In 1905 the then Minister of Agriculture appointed 
an expert to study methods of growing, curing and handling 
tobacco. The success of the work warranted its expansion, until 
in 1912 tobacco growing and curing was made one of the fourteen 
main divisions of the Experimental Farm System. 

Selective breeding has produced strains of tobacco which can 
be grown successfully in Ontario and Quebec, and research has 
been carried out successfully on problems relating to soil, breeding, 
acclimatisation of seed, growing and curing. The results of these 
investigations have made possible the development of the tobacco 
industry in Canada. Within the last few years production has been 
increased 500 per cent. Canada now produces about four-fifths of 
the tobacco consumed in the Dominion and there is a growing 
export trade. 

Forage Crops , — The plant breeding work on forage crops is 
almost as important as that on wheat and tobacco, because, if 
Canada is to take its place among the great live-stock producing 
countries in the world, forage crops must be grown in abundance. 
A large number of varieties of grasses and legumes are being 
tested at the different experimental stations for their yield, hardi- 
ness and general suitability for the different climatic and soil 
conditions in the various provinces. The extent to which this 
work is being pursued is shown by the number of strains isolated. 
There are 162 different strains of Ryegrass and 90 different strains 
of Alfalfa which have been isolated and are now under test at one 
or more of the experimental stations. 

An important part of this work on forage crops is that relating 
to plants suitable for ensilage. A few years ago it was considered 
that certain districts in the Western Prairies could not produce 
suitable silage crops. By the introduction of the sunflower and 
breeding of several varieties of maize it has been found possible to 
produce in these districts heavy yielding crops suitable for silage. 
Silos are now being erected in these areas and are likely to become 
common. The successful production of silage is making the live- 
stock and dairy industries more profitable and encouraging their 
development. 

Breaking in Netv Land , — There are in Canada great tracts of 
potentially fertile lands not yet fully cultivated, such as the vast 
area which was opened up by the trans-continental railway from 
Quebec to Winnipeg. In some cases drainage, in others irrigation, 
and in others clearing is required before the fertility of the land 
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can be made available. Investigations are beixig carried out to 
determine the best methods of carrying out the necessary opera- 
tions required for the breaking in of these uncultivated areas. The 
results of these investigations are of great value to the settlers, 
who get the benefit of the accumulated experience of the officials 
engaged in this experimental work. For the colonists they are 
indeed the friend who has gone before.” 

Animal Husbandry . — A good deal of practical experimental 
work has been done in the breeding and feeding of cattle, sheep 
and pigs. Of widest interest is the more recent work in connection 
with malnutrition caused by deficiencies of one or more minerals ” 
in the ration. It has been clearly demonstrated that the feeding 
of the pregnant dam is an important factor in determining the 
health and virility of the young. Of the many tests carried out 
with ** mineral feeds ” none is more striking than those in which 
potassium iodide was fed. It seems that the feeding of this 
mineral salt to mares during pregnancy is, to some extent, a 
preventive of joint-ill in foals. 

Formerly heavy losses were sustained from the phenomenon of 
litters of hairless pigs. The young were born without hair, were 
sometimes not fully developed, and were usually feeble. This is 
now prevented by the feeding of potassium iodide to the sow. 
Beneficial results with iodine feeding have also been obtained 
with cattle and sheep. It seems probable that there are districts 
in Canada where the iodine content of the herbage is below 
the requirement of the animals grazing it. These investigations 
on the effects of deficiencies of lime, iodine and other minerals 
either in the soil or in the feeding stuffs are yielding results which 
are both interesting to the scientist and profitable to the stock 
farmer. 

Poultry . — The poultry division is carrying on important research 
work in connection with incubation, rearing and handling. It is 
estimated that one hundred million eggs are wasted in Canada 
each spring because they fail to hatch, and that ten million chicks 
are lost each year owing to faulty methods of breeding or feeding. 
Intensive work on this subject is being carried out. Poor pro- 
ducing strains are being eliminated, better methods of incubation 
are being devised, and the results of recent research in nutrition are 
being applied to the better balancing of rations. It is expected 
that valuable information will be available in the near future to 
those interested in this branch of farming, which is one of consider- 
able economic importance to the Dominion. 

Empire Interest in Canadian Research Work.-~Britain has a 
practical interest in the development of agriculture in Canada. 
The Dominion is one of the chief sources of our food supply, and 
one of the best customers for our goods. Further, the settlers who 
are bringing the great fertile tracts of land in Canada under 
cultivation are our own kith and kin. Apart altogether, however, 
from these considerations, the research work being done in Canada 
warrants even more attention than it receives from research 
workers in other parts of the Empire. The results being obtained 
in the Dominion Stations and Provincial Colleges have a direct 
bearing on work being carried out both in Britain and in the other 
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Dominions and Colonies. Thus, for example, Canada in studying 
the serious problem of “wheat rust'* is obtaining information of 
potential value to all wheat growing countries. Of equal universal 
interest is her work on animal husbandry. The feeding tests with 
various mineral mixtures are essentially of the same nature as 
those being carried out in Britain, South Africa, Australia and 
New Zealand, and the results are comparable. In some cases, as 
for example in the investigation with iodine, the work in Canada 
is complementary to work being done elsewhere. At Aberdeen 
for the last three or four years laboratory researches on iodine 
metabolism have been throwing light on the iodine requirements 
of animals and the influence of iodine on metabolism, while in 
Canada, as has been noted above, practical tests are being made 
to determine the effects of feeding iodine to farm stock. Again 
the results of the work on tobacco growing and curing in Ontario 
and Quebec, where this industry has developed so rapidly during 
the past twenty years, are of value to Rhodesia, which is now 
rapidly extending her tobacco crop. Examples of points of contact 
and common interest in the research work of Canada and that of 
other parts of the Empire could be pointed out in connection with 
practically all the chief subjects of agricultural research. 

It is of interest to compare the nature of the work in Canada 
with that in Britain. In every new district opened up in Canada 
there are new problems connected with the preparation of the 
soils for cultivation, soil fertility, the suitability of crops and so on. 
In the present rapidly developing stage, every effort must be made 
to solve these practical problems as quickly as possible. Hence 
research work in Canada on the whole is more immediately 
directed towards the solution of urgent practical problems than is 
the case in this country, where there is a long tradition of good 
farming and the soil has been under cultivation for generations. 
The changes of agricultural methods at home here proceed slowly, 
and a larger proportion of the research effort is directed towards 
the study of the fundamental principles of the sciences related to 
agriculture. But the ultimate end is the same in both cases. 
Indeed, the fundamental work and the practical work are frequently 
merely different parts of the same general problem. It is just 
possible that there is too little inter-communication between the 
two types of research work. There is, it is true, an exchange of 
publications, and facilities exist for meetings at International Con- 
gresses and other scientific gatherings. But publications usually 
deal with work which is more or less completed, and Congress 
meetings, though of very great value in bringing research workers 
together, are much too short to allow a full exchange of ideas with 
mutual criticism and suggestions. 

We have long been accustomed sending research workers to 
the Continent and to the United States. It would be more pfb- 
fitablc in many cases to arrange for exchanges not only of research 
students, but of senior workers between this country and Dominions 
such as Canada. The “ academic ’* research worker who has been 
working at some fundamental problem would develop a much 
wider view if put for a period of six months or longer to an 
experimental station, where the practical application of the results 
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of his scientific studies were being tested, and on the other hand 
the work of the practical experimenter would be even more fruitful 
if he had, periodically, a few months’ close association and work 
with men engaged in the fundamental aspects of his problem. It 
would be easy to select investigations common to both this country 
and Canada in which a temporary exchange of workers would be 
beneficial not only to the workers, but to the institutions with 
which they are connected. Useful work is already being done in 
correlating research effort and in pooling all the available informa- 
tion on certain problems. It would almost equally valuable 
work to bring about this cross-fertilisation of ideas of both workers 
and institutions by arranging for a more frequent exchange of 
workers between the agricultural Research Institutions of this 
country and those of Canada. 

Note , — The authors desire to acknowledge the assistance and advice of 
Mr. £. S. Archibald, Director of the Canadian Experimental Farms, in 
the preparation of this paper. 


FARM BOOKKEEPING. 

CASH ANALYSIS SYSTEM. 

Arthur R. M‘Dougal. 

No class of the community receives more free advice from 
well-meaning outsiders than the farmer, and on no subject has he 
received more advice, good and bad, than on that of farm book- 
keeping. A few notes from a practical farmer may, therefore, be 
of some interest. 

In the first place the objective aimed at should be clearly 
defined. 

In some systems this objective seems to be merely the keeping 
of a correct cash account in a very complicated manner. This is 
the lawyer's system and suits him all right, as all that he requires 
in his capacity as an administrator of a trust or such like is that 
he should have a correct record of his cash transactions, and that 
his cash in hand balance should always be correct. He generally 
knows little about the details of the business, and whilst the data 
for ascertaining these are all included in the books, to find an 
answer to any simple detail of the business necessitates a laborious 
search. 

To complicate matters further any account paid by a cheque 
has not only that payment recorded, but the bank transaction 
involved is also recorded in the receipts column. All the cash 
book entries are re-entered in the ledger, and the totals are not 
readily available until the annual balance is made, and then they 
are for the year only. 

There is also the complete costings system, which is too 
intricate for the average farmer, and is perhaps also not too much 
to be relied upon, except in special circumstances. 

Now the proper objects of the average farmer in keeping books 
should be — 

A. To be able at a glance to tell at any time his receipts 
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and expenditure in any of the main sections of his business, 
clear of all complications, as well as his annual profit or loss. 

B. To adopt as simple a system as possible, and to have 
no need of entering any transaction more than once. 

No system that the writer has seen or tried fulfils these con- 
ditions so well as the cash analysis system. Though it is already 
used by many farmers it is still not widely known. 

To work it the following books are needed : — 

1. Cash analysis account book. 

2. Bank pass book, supplied free by the bank and kept 
entered up to date by it. 

3. Duplicate book for wages, called the wages book. 

4. Duplicate book for goods sold if needed, called an 
invoice book. 

The Cash Analysis Book (i) above is usually an oblong book 
about 17 in. long by ii in. high, with an expenditure page and a 
receipts page opposite each other, with many columns suitably 
ruled and headed. 

Herewith is given an example of one specially designed for a 
mixed arable and sheep farm with three hirsels of sheep, which 
with altered headings would suit any system of farming. 

The example given has sample entries to illustrate the working 
of the system. 

In entering a transaction in the expenditure page the section 
heading is first entered, then the name of the person dealt with, 
and the nature of the transaction. 

The cash is written twice, once in the sectional column and 
once under “ Total.’’ In the example shown the entries of cash to 
the left of the black line are for information only, and not to be 
added to the totals on the right of the black line. 

For instance, in an account containing various items a new 
tyre would be entered along with the rest in the merchants’ column, 
but for information the tyre cost would be entered under “ Car ” also. 

This farmer kept this record of car expenses as he wanted to 
know exactly what his car was costing him, and this seemed the 
easiest way to do it. 

This is a very useful spare column to have, as in another year 
some other single item might be singled out instead of the “ Car ” 
and its expenses put in that column. 

On the receipts page the same system is followed, and the 
columns to the left of the black lines are for information as to 
numbers of sheep sold off particular hirsels, with the spare cash 
column used to single out the wool and skins. 

Every farmer would, of course, adapt these headings to suit 
his own ideas and system of farming so as to give him up-to-date 
the information he wished at a glance. * 

For instance the number of quarters or cwts. of grain, tons of 
potatoes, gallons of milk, cattle, &c., could be entered in these as 
desired. 

The main headings of sections would, of course, be altered to 
suit individual needs, as it is impossible to devise a ready-made 
system of headings to suit everybody. 
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In working this book the separate sections are added up, and 
the totals column is added up. As a check on accuracy the total 
of the sections columns along the foot should give the same figure 
as the totals column. That is, the totals should be added both 
ways to give the same result. 

No entry should be made except when actual payments are 
made or received, and no bank transactions should be entered in 
this book. A bank transaction is not a farm transaction at all, and 
such entries merely create confusion. These bank transactions, 
such as cheques and payments into the bank, are all shown in the 
Bank Pass Book (2) and verified by the cheque book counterfoils 
and by the pay-in-slip counterfoils, therefore any further accounting 
of these is redundant and futile. The bank supplies books of pay- 
in-slips with counterfoils, free to customers on application. 

It must be emphasised that no transactions but farm transac- 
tions should be entered in the cash book. For instance payments 
into deposit receipt, deposit receipt interest, income tax, &c., 
should not be entered in the farm accounts. These are private 
and not farming matters. 

For convenience a page at the end of the cash book might be 
devoted to a record of deposit receipts and their interest. 

County and parish rates, however, are farm items and should be 
entered in the proper column. The nett wages are entered in the 
wages column and the N.H.I. stamps are entered when bought in 
the insurance column. 

There are books with many rulings on each page, sold in 
different styles, amongst which most farmers will find one to suit. 
Mostly it takes about 10 to 13 columns on the expenditure side 
and somewhat fewer on the receipts side, and it is better to have 
plenty columns. Each one can enter his headings in ink to suit 
himself, or better still he can at small extra cost get the headings 
printed in specially as required. A book specially made and ruled 
is satisfactory, but more expensive. However, it is worth it, as the 
cost spread over a 19 years’ lease is only a few shillings per annum, 
and one gets exactly what one wants. 

Wages should be made out in detail in the Duplicate Wages 
Book (3), a summary taken from this every four weeks, and only the 
total for the month entered in the cash analysis book. 

Similarly, if there is any other item in which a lot of small 
transactions of the same kind take place, a similar plan could be 
followed. 

A suitable duplicate book is the ordinary carbon duplicating 
book with a tear off leaf, about in. by 5^ in. 

The above cash analysis system then at the foot of every page 
shows the following at a glance : — 

1. Cash balance to date (in hand and in bank). 

2. Receipts and expenditure to date in every department 
of the farm. 

3. Numbers and quantities of commodities sold. 

Further details to answer any particular question are very 
readily available, and it is ready at the end of the year for the 
annual balance without any further clerical work. 
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As regards debts due by the farmer, he has a record of them 
in his file of unpaid accounts, and as regards debts due to him, he 
has a record in his Duplicate Invoice Book (4) if it is necessary to 
keep one. Most farmers’ sales being all for cash, such a book is 
often unnecessary. A book exactly the same as the wages book 
will do. 

All receipts and sale notes should be folded lengthways to 
about 3 ins. wide, and on the back should be written (i) the date, 
(2) name of party dealt with, (3) nature of business, (4) cash paid 
or received. These receipts and sale notes should be kept in two 
separate bundles in order as entered in cash book, and held 
together by a tape or a rubber band. 

Yearly Balance , — For his annual balance he must close his 
books at a stated date every year, and he at once has his cash 
balance to that date and all necessary information re departments. 
A valuation of his stock for the previous year, deducted from a 
valuation on identical lines for the present year, gives him his 
valuation surplus or deficit. This added to or subtracted from his 
cash balance gives the profit or loss for the year. 

The valuation question, important though it is, need not be 
gone into here, because it is the same under the cash analysis 
system as under any other. 

Briefly, the writer thinks that holding stocks should be valued 
at the same price per head every year, ignoring market fluctua- 
tions, and flying stocks should be valued at cost or market value, 
whichever is the lower. 

Any other plan as regards holding stocks — say on sheep breed- 
ing farms — would simply lead to the valuation showing fictitious 
losses or profits. The rule that a profit or a loss is not made until 
the capital is realised is a sound one. A sheep farmer’s capital 
loss or profit can not be ascertained until he sells out, which may 
be next year or in nineteen years. His breeding stock is abso- 
lutely fixed capital,” and unrealisable until he goes out of business. 
Similarly the regular stud of work horses should be put in at the 
same value per head every year, market fluctuations being ignored. 
All attempts at juggling with valuation prices so as to show illusive 
losses or profits are to be deprecated, and a plain, straightforward 
valuation should be the ideal aimed at 

Depreciation for implements should be deducted according to 
the Inland Revenue Rules as arranged with the National Farmers* 
Union some years ago. Information as to these can be got from 
the Secretaries of the N.F.U. or the Surveyor of Taxes for the 
district. Alternatively implements should just be put in at the 
same slump sum every year. 

Growing crops, unexhausted manurial values and such items, 
the valuation of which is merely guesswork, should not be shown 
in the valuation at all. « 

Whatever plan is adopted, the really important thing is to 
adhere to the same system every year. 

An example is given herewith of an annual statement of 
accounts based on the cash analysis book. 
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Sample of Annual Statement of Accounts. 


Summary of Valuations at Whitsundays 1926 and 1927* 


Items. 

Whits. 1926. 

Whits. 1927. 

1. Sheep 

2. Cattle 

3? Horses 

4. Corn and Foodstuffs on hand 

5. Dung, Straw and Hay 

6 . Implements and Equipment 

7. Other Produce 

^10,000 

980 

700 

300 

250 

1,000 

10 

1 0,600 
750 
700 
250 
280 
980 

20 

Totals 

.£'3.240 

^13.580 

Difference being Valuation Surplus 

340 

... 


.£13.580 

;£ 13,580 

(Taken from Cash Analysis Book.) 


Summary of Expenditure and Receipts, Whitsunday 1926 to 1927. 

Items. 

Expenditure. 

Receipts. 

1. Sheep : Bought 200, sold 2000 

2. Cattle : Bought 20, sold 30 

3. Horses 

4. Seeds ... 

5. Manures 

6. Feeding .Stuffs 

7. Wages, Cash. No Salary for farmer 

8. Merchants and Tradesmen 

9. Rates, Licences, Insurance. NoLifelnsur. 

10. Rent 

11. Sundry, including House Rent 

12. Crop, including Produce for House 

l%oo 

450 

40 

130 

400 

500 

1,400 

500 

800 

80 

£4,500 

900 

60 

70 

200 

Totals 

.£5.250 

.£5,730 

Difference being Cash Surplus 

480 

... 


:£5.73o 

;£5.730 

Profit and Loss Statement. 


Cash Surplus as above 

Valuation Surplus as above 

^[480 

340 

Total Profit for Year 1926-1927 ... ;£82o 


No mention is made above of accounts unpaid by or money due to the 
farmer, as in many cases accounts are all squared up at Whitsunday. However, 
these can be added or deducted as may be necessaiy. 


The writer confesses that for sixteen years he worried along in 
the old-fashioned way with cash book and ledger, and like many 
another he usually was in arrears in writing up his ledger, so that 
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at the annual balance there was a lot of drudgery writing up to do» 
and it was only after that was done that one could get accurate 
information regarding the different departments. Since adopting 
the cash analysis system eight years ago, no such trouble has arisen 
nor is it possible for it to do so. The new system has proved itself 
superior in every way, and after eight years* trial of it, nothing 
would induce the writer to revert to the old, cumbrous, uninforming 
system. 

Stock Returns , — It is very useful for farmers with one or more 
shepherds to get from them a monthly rather than the older- 
fashioned half-yearly stock return. To make this easier for both 
parties it is a great advantage to use some printed form, which can 
be filled in every month and which gives at a glance all the in- 
formation the farmer is likely to want. The shepherds soon under- 
stand them thoroughly and take a pride in having them correct. 
These returns if filed away are useful to both shepherd and farmer 
for present use and future reference. On the previous page is a 
form evolved by experience and found useful for several years now. 
Some printers have standard forms of this type, but it is better for 
the farmer to get say 300 printed to suit his own needs and ideas. 
These will cost about 20s. to 30.?., which, spread over a lease, is 
negligible. 

The sample shown is for a breeding mixed arable farm. A 
form suitable for a purely hill or breeding farm would be much 
simpler and smaller, though of course on the same lines. 


THE BIOLOGIST ON THE FARM.— No. XXIII. 

By Professor J. ARTHUR Thomson, M.A., LL.D. 

Chain Instincts in Lambing Sheep.— Instinctive behaviour 
depends on inborn predispositions of the nervous system which 
enable the animal to perform an effective series of actions without 
learning or apprenticeship, but it has also its mental or psychical 
side, for it may be suffused with awareness and backed by 
endeavour. Instinct is an inborn capacity for doing apparently 
clever things, and one of its common features is that it includes a 
series of actions which follow one another in a constant and 
definite order. It is believed that one link in the chain acts as the 
stimulus for the next. Thus the nest-building of birds is linked 
to the pairing, the egg-laying to the nest-making, the brooding to 
the egg-laying, and so on. Mr. A. H. H. Fraser has recently 
applied this idea of chain instincts to the behaviour of sheep in 
lambing {British Journal of Psychology^ xvi., 1926, p. 310), and his 
interpretations are very interesting. While there is notable 
individuality on the sheep’s part, while there is often an artificiality 
of conditions that prevents the scries of actions from following its 
normal course, and while the instinctive is improved by experience, 
as is evident in contrasting the behaviour of a ewe with that of a 
gimmer, there is a normal chain of events. 

(a) The first link is isolation. The ewe leaves the flock and 
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wanders restlessly about the field, {b) Secondly, the ewe searches 
out a place to make a bed. Using her fore-feet alternately, she 
scrapes a nest, seldom leaving it if undisturbed until the lamb 
is born. On a level grass field this (probably ancient) scraping 
may be quite futile, (c) Parturition then occurs, and numerous 
observations point to the conclusion that the stimulus for the full 
awakening of the maternal instinct in sheep is the taste of the 
amniotic fluid, (d) There follows the detailed care of the lamb, 
cleaning and suckling it. {e) Finally there is the return to the 
flock. 

If in artificial conditions there is lack of isolation, and if the 
ewe has stimuli (of sight, hearing, and probably smell) from a lamb 
before her own is born, then the perversion known as “lamb-theft^' 
may occur. Once a lambing ewe has licked another lamb, it is 
often some time before her pains recommence, and this delay in 
parturition may result in the death of her own lamb. This 
biological meaning of lamb-theft, which Mr. Fraser suggests, seems 
very reasonable ; lamb-theft is the result of a disturbance in the 
instinctive chain, and the disturbance is due to artificial conditions 
which give the lambing ewe the stimulus of a lamb before, instead 
of after, parturition. 

Intelligence of a Pigeon.— To Mr. Arthur H. Sim, Pressendye, 
Milltimbcr, Aberdeenshire, we owe a careful account of the 
intelligence of a cock Homer pigeon. He was due to relieve the 
brooding hen who was sitting in a dovecot with an alighting board 
at the entrance, which was closable with a sliding shutter working 
in a bevelled rail. As the entrance was half-closed, the pigeon got 
his head and “ shoulders in and succeeded in shoving the shutter 
along. He was taken out and the same thing was repeated 
several times, so that he became quite expert in sliding the door. 

After some time a small piece of wood, about two inches long 
and half an inch broad was laid in the groove of the bevelled rail 
so that the door could not be pushed along far enough to let the 
pigeon in. After some fruitless pushing, the pigeon seized the 
piece of wood in his beak and threw it on the ground. He then 
slid the door along and went in. 

This performance was repeated several times, until the pigeon 
gave it up and remained passive on the alighting board for almost 
ten minutes, Mr. Sim standing three or four yards away. The 
next step was of much interest. The observer went into the house 
close by and watched from a window. As soon as he reached his 
post of observation, he had the pleasure of seeing the pigeon seize 
the piece of wood and toss it into the air, afterwards effecting 
entrance as he had done before. This again was repeated several 
times, and the result was the same. When Mr. Sim remained 
near the dove-cot the pigeon did nothing. When he retired to 
the house, the pigeon immediately made its way in by removing 
the small piece of wood and sliding the door along. The observa- 
tions lasted for about three quarters of an hour when they were 
discontinued, partly because nothing new happened, and partly 
because the pigeon became exceedingly impatient to be on the 
nest. There are four points to be noticed: (a) the dexterous 
sliding of the door along ; {b) the removal of the piece of wood 
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that prevented the door being opened far enough ; (c) the cessation 
of endeavour when the pigeon perceived that a solution of the 
problem did not meet with its due reward, and (d) the immediate 
repetition of the activity when there seemed to be a chance of 
success. 

A Very UnusuaJl Case.— To Mr. George Beattie, Drum, and 
to Mr. James Adams, Aberdeen, we are indebted for a circum- 
stantial account of what is, so ifar as we know, a very unusual 
case of animal kindliness. A young cat was in her parturition 
pains in a barn and was having a very bad time. It did not 
seem likely that she would live through it. When Mr. Beattie 
returned in an hour’s time, he was surprised to find the mother 
of the young cat acting the part of midwife. He saw it pull out 
a young kitten with her teeth and she did this for two others. 
This shows the strength of maternal affection — and something 
more. 

The Rat-tailed Maggot.— A correspondent has sent us this 
quaint creature of the farm, the larva of the somewhat bee-like 
drone-fly, Eristalis tenax, that is sometimes seen panting on the 
dandelions by the side of a sunny road. The fly lays her eggs 
in very foul fluid, beside a manure-heap or the like, and the 
larva feeds on the decaying organic matter which it draws into 
its mouth with the help of a suction-pump. When full-grown it 
is a greyish, soft maggot, two-thirds of an inch in length, with 
seven pairs of short-hooked stumps beneath, by means of which 
it creeps about. But its most remarkable feature, described 
long ago by Reaumur, is the telescopic tail, which can be 
lengthened out to reach the surface of the water or whatever 
the fluid is. The narrower terminal part of the tail can be 
retracted into or pushed out from the wider lower part ; and this 
also is contractile. At one time the tale may be half an inch 
long, at another time it may be as much as four inches ! Inside 
the telescope there are two air-tubes or tracheae leading to those 
of the main body, and at the tip there are two openings or 
spiracles by which the air is taken in. There are some recurved 
bristles at the tip of the tail, which can be spread out on the 
surface film. They serve to keep the spiracles open and they 
sometimes suspend the larva from the surface. The full-grown 
larva usually leaves the water and pupates in damp earth. There 
is a shortening of the body and the tail ; two new breathing- 
tubes grow out on the thorax, the maggot’s skin becomes brownish 
and hard ; and inside this the great change or metamorphosis 
occurs, as the result of which in eight or ten days an active fly 
emerges. There are two broods in the year. It may be noted 
that the drone-fly is not in any way harmful ; but we have known 
of a rare case where the very hardy larva was passed out from 
man’s food-canal. 

The American Ostrich.— Ostrich-farming, which concerns the 
true African ostrich, Struthio, is not at present what it was some 
years ago, for the tide of fashion has receded from the wearing of 
borrowed plumes. As to the American ostrich, Rhea, though its 
feathers were never so much in request as those of the true ostrich, 
they cost the bird dear in bygone days and led to ruthless elimina- 
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tion. More recently the interesting bird has fallen on evil days, 
for while it was just surviving against the skill of the South 
American horsemen who were dexterous to throw a long-thonged 
ball or bolos round the bird's graceful neck, it has no chance at all 
against fire-arms, and is rapidly dwindling in numbers. Archaic 
and interesting, it seems to be passing ; hinc illae lachrym«e. 

Part of the interest of the South American ostrich concerns its 
breeding habits, which have been the subject of recent study by 
Mr. A. F. J. Portielje of Amsterdam. The rhea is polygamous 
and the cock is responsible for the brooding. He incubates over 
a score of eggs and those that are laid beyond that number come 
to nothing. An instructive point is that a single egg, dropped 
early, seems to have no meaning to the cock ; the brooding instinct 
is not roused till he secs an egg, or better still, several eggs, lying 
in the scraping that is the nest. Then he begins to brood and 
he appears to attract the hen-bird to visit him. When she draws 
near and drops an egg close to the nest," the cock gets hold of it 
with his beak, neck, and flightless wings, and draws it under his 
body. In a remarkable way he makes a hook of his long neck and 
collects the egg ! 

This illustrates a high development of instinct and yet it has 
to be considered along with not less striking limitations. Thus, 
as we have said, a single egg, dropped anywhere, means nothing 
to the cock, as far as his behaviour indicates. Moreover, he seems 
to be much puzzled by the youngsters that may hatch out ahead 
of the others. He does not recognise the first one or the first two 
as having anything to do with him. He may treat the first chick 
as an intruder and throw it away. This shows the extraordinary 
limitedness of instinct as contrasted with intelligence. Soon, how- 
ever, when there is a waning of the instinct to brood on the never- 
too-much-to-be-sat-upon eggs and many chicks are hatched, the 
proud father becomes a careful and courageous parent — almost as 
good as a mother ! 

The Brains of a Hen. — As a general rule it may be said that 
animals are not cleverer than they need to be. Therefore if 
domestication means a sheltered life, plenty of food, and little 
danger or adventure, we may expect expressions of intelligence to 
be few. Hence we speak contemptuously of “ the brains of a hen." 
It is quite different with domesticated animals, like horse and dog, 
that become man's partners and share in responsibilities. We do 
not say that the hen's brains have degenerated — they seem to differ 
considerably in different breeds — but we say that expressions of 
intelligence on the hen’s part are not common. It takes a long 
time for brains to degenerate ; evolution up or evolution down is a 
slow racial process ; but it does not take long for a brain to fall 
asleep. That is an individual result, and we think that it is 
illustrated in hens. This is borne out by the educability of chicks. 
If an instinct is an inborn ready-made power of doing apparently 
clever things, then chicks have relatively few instincts. Almost 
from the first they can peck with precision at flies moving on the 
wall of the hen-run ; they can jump neatly from an eminence eight 
times their own height ; they can scratch their head with their toes ; 
and they have a few other instinctive accomplishments. Vet how 
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few compared with a young ant or a young bee ! Chicks hatched 
out in an incubator paid no attention at all when their unseen and 
previously unheard mother clucked outside the door. They arc 
not instinctively aware that the presence of a cat spells danger. 
Even when thirsty they do not instinctively recognise water, though 
they may be standing in a saucerful. They will stuff their crop 
once or twice with worms of red worsted, — a very unprofitable 
meal ! Yet how quickly they learn — to recognise various sounds, 
to discriminate between different materials, to reject dangerous food 
such as bees, and so on. There are few animals so educable as 
chicks — up to their limits. We cannot believe that this educability 
disappears in the hen ; we believe that it simply falls asleep. This 
view is supported by some experiments made by Katz and Revesz. 
When they scattered mixed rice and wheat before their hens, they 
noticed that the grains of rice were always picked up first. So 
they tried a hungry hen with 20 rice grains which were glued 
irregularly to a slab of wood about 5 inches square ; and between 
these they placed ten loose grains of wheat. At first the hen tried 
the rice grains, but could not detach them. It then picked up the 
grains of wheat. When all the ten were picked up, there was a 
rest for fifteen seconds, and then the hen got another lesson, and 
so on till it had seven. On each occasion the observers counted 
the number of pecks that the hen made before all the ten grains of 
wheat were swallowed. The figures are very interesting: 35, 19, 
19, 16, 12, 10, 10. In other words, the hen had learnt by the 
sixth lesson not to waste time over the rice grains, which were 
fastened, it may be noticed, with invisible glue. It had eliminated 
useless movements, as we ourselves do in learning to play a motor 
game or to ride a push-bicycle. We conclude that hens are not so 
stupid as they look. 

Are the Results of Training Transmissible. — The offspring 
of an educable well-trained collie are sometimes very adept, but 
it is difficult to be sure that there is hereditary handing-on of more 
than the quality of good natural ability, including teachableness. 
It is said, moreover, that a young collie learns best from its 
mother, and care must be taken not to mix up the outcome of 
a good constitution with the results of good education. But the 
question of the possible transmission of the results of training is 
one of the highest importance, and any factual contribution that 
can be made to the question is welcome. 

When the distinguished Russian physiologist, Professor Pavlov, 
was in this country a few years ago, he allud^ to Bis experiments 
in training white mice. He trained a number of them to run to 
their feeding-place when he rang a bell, irrespective of the presence 
or absence of food in the dish. A neuro-muscular associative 
linkage was established between the sound of the bell and the 
possibility of food. There is no doubt that this association can 
be formed ; the question is whether the offspring will be here- 
ditarily influenced by what their parents learned. Pavlov found 
that three hundred lessons were needed before the association 
was established. Miss Isobel Dean, B.Sc. (Hons.), working in 
our laboratory, found that the association could be established in 
about fifty lessons. There is nothing in this, however, for natural 
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educability probably varies with the breed of mouse. The crux 
is in regard to subsequent generations. 

Professor Pavlov found that in the second generation of mice, 
only one hundred lessons were required, in the third only thirty, 
in the fourth only five! We have not been able to see any 
authorised report of these experiments, but they are obviously of 
great interest, especially when we recognise the distinction and 
experience of the observer. On the face of it Pavlov’s conclusion, 
if correctly reported^ suggests the hereditary entailment of a some- 
what subtle acquired character.” The experiments suggest that 
individual training may have a specific and representative influence 
on the race, yet we cannot, of course, accept this conclusion until 
we have before us a full account of the circumstances and a precise 
statement of the numbers of mice experimented with. In the 
second generation of mice, about eight in number, with which 
Miss Dean experimented, there was no appreciable reduction in 
the number of lessons required to establish the association. The 
behaviour of the second generation was exactly like that of their 
trained parents. The precise figures will be published and the 
very careful circumstances of the experiment will be explained, 
but in the meantime we may say that there is no corroboration 
of the result attributed to Professor Pavlov. It may also be 
noted that Dr. E. C. MacDowell has made (1924) somewhat 
similar experiments with white rats at the Carnegie Institution, 
Cold Spring Harbor, Long Island. He trained them to master 
a maze and afterwards did the same with their offspring and 
grand-offspring. He found that the training of the ancestors 
(we are not aware of the numbers) did not facilitate the learning 
of the descendants. ‘‘Children from trained parents, or from 
trained parents and grandparents, take as long to learn the maze 
habit as the first generation trained.” But we must try again ! 


THE EFFECT OF PASTEURISATION ON 
THE NUTRITIVE VALUE OF MILK. 

/. B, Orr^ M.l), ; A, Cfichton^ M,A,^ B,Sc, (Agri.) ; J. A. Ctichion^ M»A.y 

B,Sc. (AgrL ) ; E, Haldane^ B A. {Agri.\ and IV. Middleton.^ U.D.A.^ 

N.D.A. 

Milk, though such a valuable foodstuff for children, is one in 
which disease-causing bacteria flourish readily. In the past there 
have been many local outbreaks of typhoid, summer diarrhoea in 
infants, sore throats and certain other infectious diseases which 
have been traced to a contaminated milk supply. Even more 
serious than the risk of these epidemics is the danger of infection 
by tubercle bacilli in milk. A large proportion of the cases of 
tubercular glands and bones in children is believed to have their 
origin in milk from tubercular cows. 

In the last few years there has been a great improvement in the 
conditions under which milk is produced and distributed, and the 
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milk supply of the country is undoubtedly much more wholesome 
than it was even a few years ago. Although the vast majority of 
the population is consuming milk daily, the number of local 
epidemics, now traceable directly to an infected milk supply, is 
surprisingly small. We have undoubtedly reached the stage when^ 
the advantages to public health of an increased milk consumption 
far outweigh the disadvantages of the danger of milk-borne 
infectious diseases. The danger, however, is not yet completely 
eliminated, and one of the urgent problems of public health 
authorities is to obtain a supply of milk which is abundant and 
cheap and, at the same time, free from the danger of conveying 
disease. 

Broadly speaking, there are two methods of ensuring that milk 
will be reasonably safe. By the first method, which produces 
“ raw ” milk, the milk is obtained from perfectly healthy cows, and 
then kept free from bacteria by scrupulous cleanliness in all the 
processes connected with its production and distribution. Largely 
owing to the work of the National Institute for Research in 
Dairying at Reading and the dairy instructors and instructresses 
at colleges of agriculture, a great advance has been made in the 
last two or three years in methods of milk production and dis- 
tribu^tion. It has been shown that reasonably clean milk can be 
produced without any great capital expenditure in alterations of 
byres, provided sufficient enthusiasm is shown on the part of those 
handling milk. The question of the additional cost of producing 
clean milk has been discussed in a recent article in this Journal by 
Liversage, who estimates that Grade A Tuberculin Tested milk, 
one of the grades of " raw ” milks sold under licence, can be pro- 
duced for an additional cost of 3d. per gallon. The greatest 
difficulty is the elimination of all cows reacting to the tuberculin 
test. Unfortunately there are comparatively few herds which 
could be certified as completely free from tuberculosis. 

By the second method, which produces “ pasteurised milk, the 
milk is heated to a temperature which destroys any bacteria which 
may be present. 

There are three grades of “ raw ** milk and two of “ pasteurised ” 
which are at present sold under licence. The definition of these 
grades need not concern us here. 

The relative merits of “ raw ” and “pasteurised milk have been 
the subject of a considerable amount of discussion in this country. 
On the one hand it is argued that pasteurised milk is safer than 
any grade of raw milk because, even with the utmost precaution, 
the milk may become infected at the milking or subsequent 
handling before bottling. Some of the cows may become tuber- 
cular between the tests, or may even be tubercular at the time of 
the tests and fail to give a positive reaction, and therefore be 
retained in a herd supposed to be free from tuberculosis. Pasteuri- 
sation is held to be a safeguard against these possible sources of 
infection. On the other hand the view is expressed that heat 
affects the physiological properties of milk in such a way that its 
nutritive value for children is decreased, and therefore pasteurisa- 
tion should be regarded as merely a temporary measure which 
should be discarded so soon as it is possible to have all milk which 
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is put Upon the market produced from healthy cows, and under 
conditions which prevent the possibility of contamination. 

The evidence that pasteurisation adversely affects the nutritive 
qualities of milk depends chiefly on the results of feeding experi- 
ments with guinea pigs and on clinical observations. The former 
show that heat renders the milk less able to protect guinea pigs 
against scurvy, and the destruction of vitamins has been claimed to 
be the chief disadvantage of heating. Work with rats, however, 
seems to suggest that the defective nutrition in these animals fed 
on heated milk may be due to loss of calcium by precipitation 
during the process of heating (Daniels and Loughlin, 1920). 

In this country more and more pasteurised milk is being used, and 
a considerable amount of capital is being invested in pasteurising 
plant. In view of the economic and public health importance of 
the subject; therefore, it seems desirable to carry out further 
investigations to determine to what extent heating affects the 
nutritive value of milk and the factors upon which the effect 
depends. An investigation was, therefore, carried out to obtain 
further information on the following points, viz. : — 

(1) The physico-chemical changes induced in milk by heat 

(2) The effect of these changes on the rate of absorption 
and retention by a growing animal of the calcium, phosphorus 
and nitrogen, i.e. the chief bone-forming and muscle-forming 
elements, and 

(3) The difference between the nutritive value of pasteurised 
and fresh milk as determined by the health and rate of growth 
of calves. 

The results obtained in (i) and (2) have been dealt with in 
detail in previous publications (Magee and Harvey, 1926) and need 
therefore be only briefly summarised here. 

Physico chemical changes induced in Milk by Heat.— It was 
found that heat reduced the amount of soluble calcium in milk. In 
fresh milk about 26 per cent, of the total calcium is in the diffusible 
or soluble form, in pasteurised milk about 20 per cent., and in 
milk which has been kept at boiling point for one hour about 15 
per cent. The losses in soluble calcium were believed to be due to 
the formation of a colloidal form of calcium phosphate. Souring 
of milk causes a rise in the soluble calcium to an extent depending 
on the degree of souring. 

It is interesting to note here that the heating of milk interferes 
with the processes involved in cheese-making. This is most 
probably due to the reduction of soluble calcium, since for cheese- 
making the natural properties of fresh milk can be restored by 
adding a soluble calcium salt to the heated milk. 

Tests of the rate of digestion of milk before and after heating 
were made by placing some intestinal ferments in test tubes with 
samples of the milk and noting the rate of the breakdown of the 
protein. No differences were obtained in rate of this form of 
digestion. 

From the chemical point of view, the most important change 
produced by heat is the reduction in the diffusible or soluble 
calcium. 

2 D 
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Difference in rate of absorption and retention of OalcinsL 
Phosphorus and Nitrogen in Diets with Fresh and Pasteurised 
Milk respectively. — In these experiments growing pigs were fed 
on a ration of cereals to which was added either fresh milk, pasteur- 
ised milk or sour milk. The nature of the results obtained is 
shown on the following graph. 



It will be seen that on the introduction of milk the rate of 
absorption of calcium, phosphorus and nitrogen rises rapidly. 
As the rate of retention of these elements is an indication of the 
rate of growth of bone and muscle, this part of the graph forms 
an excellent illustration of the value of milk for growing animals. 

From the point of view of the present investigation, however, 
the most important part of the graph is the central part, showing 
that when pasteurised milk is substituted for fresh the rate of 
retention of these bone and muscle forming elements falls, to rise 
again when sour milk is substituted for pasteurised. 

From the results of the investigation on the physico-chemical 
changes produced by heat, it was thought that the decreased 
retention of calcium, phosphorus and nitrogen in pasteurised 
milk might be due to a decrease in the amount of soluble 
calcium. Further experiments were therefore done in which 
the rate of retention of these elements on a diet with fresh 

380 







1926] EFFECT OF PASTEURISATION ON NUTRITIVE VALUE OF MILK. 

milk was compared with the rate of retention on a diet with 
pasteurised milk to which some soluble calcium had been added. 
The amount added was equal to twice as much as the amount of 
soluble calcium lost in the process of pasteurisation. 

Fresh milk was fed for 15 days, then pasteurised milk plus 
calcium chloride was fed for 15 days, and finally fresh milk was 
fed for a final period of 1 2 days. 

The following table shows the average amount of these 
retained in grams for three-day periods : — 


TABLE I. 



Fresh Milk. 

Pasteurised 
Milk plus 
Calcium Salt. 

Fresh Milk. 

Calcium (CaO) 

11-25 

13*35 

i 2’57 

Phosphorus (P2O8) 

1476 

16*21 

i 3 ’ 9 S 

Nitrogen (Nj) 

32-81 

33*39 

29-64 


It will be seen that the feeding of pasteurised milk plus a 
soluble calcium salt gives a greater retention of calcium phosphorus 
and nitrogen than in the case of fresh milk alone. 

The amount of calcium added was about *97 grs. per three-day 
period. The increase in the amount retained, as compared with 
the average of the two fresh milk periods, was 1*43 grs. The 
increase in the retention of calcium was therefore greater than the 
amount of soluble calcium added. 

This effect of an increase in the amount of soluble calcium on 
the rate of absorption of calcium, phosphorus and nitrogen suggests 
that the reduction of soluble calcium through heating may decrease 
the nutritive value of pasteurised milk as compared with raw milk. 
The following experiments were therefore undertaken. 

Feeding Ex^riments with Calves. — Feeding experiments 
were carried out to determine whether any difference could be 
detected in the health and rate of growth of calves fed on 
pasteurised milk as compared with calves fed on fresh milk, and 
also whether the addition of a soluble calcium salt to pasteurised 
milk would affect its nutritive value. 

The milk to be pasteurised was taken from the whole mixed 
bulk from which the fresh milk was obtained, so that, apart from 
the result of the pasteurisation, it was the same as the fresh milk. 
In experiment 3 the pasteurisation was carried out at the Institute. 
In the other two the pasteurisation was done at a commercial 
dairy. In experiment i the Flash Method ” was used, and in 
the other two experiments the “ Holding Method.” 

The calves were reared in the ordinary way, milk only bA*ng 
given for the first forty or fifty days, and then some form of con- 
centrate and roughage gradually added. 

The animals were weighed regularly to ascertain any effects on 
the rates of increase in weight. Except in experiment 2, which 
was carried out on closely related pedigree animals, too much 
importance should not be attached to the weights, because the 
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calves used were ordinary commercial calves, and although they 
were arranged to make the groups as comparable as possiWe with 
regard to weight, age and general condition, the inherited rate of 
growth varied in the different individuals, and there was in some 
cases a greater difference between the individual weights of the 
same group than between the average weights of the different 
groups. 

Five experiments were attempted. One was abandoned as the 
results of the bacterial counts of the pasteurised and fresh milk 
threw doubt upon the efficiency of the pasteurisation. In another, 
the calves, which had been bought-in for the test, suffered from 
diarrhoea at the beginning of the experiment, and later developed 
a skin condition. Although they were all in fairly good condition 
by the end of the test, the results were regarded as unreliable. 

Experiment i. (1923-24.) (A. Crichton and J. A. Crichton.) — 
There were four groups each with 4 polled calves : two bulls and 
two heifers. The first group received fresh milk ; the .second the 
same milk pasteurised ; and the third pasteurised milk plus 8 grs. 
calcium lactate per 1000 cc. milk. The animals were fed on milk 
only for 50 days, and then milk with the addition of concentrates 
for 75 days. 

Table II shows the average increase in weight in lbs. of different 
groups. 

TABLE II. 





Pasteurised 


Fresh Milk. 

Pasteurised 

Milk. 

Milk plus 
Calcium 




Lactate. 

50 days milk only 

58 

5* 

57 

75 days milk plus concentrates ... 

I3S 

*25 1 

140 

Total period 125 days 

*93 

176 

197 


When the experiment finished all the animals receiving either 
fresh milk or pasteurised milk plus calcium lactate were in 
excellent condition. The animals on the pasteurised milk only 
did not have the same “ bloom,” but there were no gross signs of 
malnutrition. Seen apart from the others they would have been 
regarded as good average calves. 

Experiment 2. (1924-25.) (Miss E. Haldane.) — This experi- 

ment is of special interest because the animals used were closely 
related pedigree animals. They were Ayrshire calves all from the 
same sire. They had been born on the Experimental Farm and 
had been treated uniformly from the day of birth until the begin- 
ning of the experiment, when all the animals were in perfectly 
healthy condition. 

Three calves were given pasteurised milk and three pasteurised 
milk plus calcium lactate. After the experiment had been running 
for some time, two other similar calves became available. They 
were given fresh milk for 45 days, and they served as a control for 
the milk only period of the other two groups, 
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Table III shows the rate of growth of the individual animals 
in the different groups. 

TABLE III. 



Fresh Milk. 

jjllQJQIII^ 


Calf No 

I 

2 

■■ 

n| 

B 

6 

7 

8 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Milk only — 









4 S days 

Milk plus Concen- 

55 

55 

56 

48 


56 

56 

53 

trates— 









45 days 

... 

... 

51 

63 

52 

69 

i 

6s 

Total 

1 — 

... 

107 

II. I 

93 





All the calves in the group receiving pasteurised milk developed 
signs of malnutrition, which became more pronounced during the 
second period, at the end of which definite signs of rickets had 
appeared in two of the three animals. As the calves were valuable, 
it was decided to terminate the experiment on the ninetieth day. 

Experiment 3. (1925-26.) (W. Middleton.) — This experiment 

was carried out as a further test of the effect of the addition of a 
soluble calcium salt to pasteurised milk. There were two groups 
each of three cross Aberdeen Angus bull calves. Both groups 
received pasteurised milk lib. One group had in addition 12 
grs. calcium lactate per 1000 cc. milk. The experiment was con- 
tinued for six months. 

At the beginning of the experiment the calves receiving the 
extra calcium lactate suffered from diarrhoea, which, however, 
ceased after about a week. Thereafter all the animals remained 
in good condition. 

Table IV shows the average increase in weights in lbs. 


TABLE IV. 




1 

Pa<>tcurised Milk. 

Pasteurised Milk plus 
Calcium Lactate. 

First 2 months 

... 

1 

1 

1 

75 

63 

Second 2 months ... 

... 

1 

... ... , 

92 

lOI 

Third 2 months ... 

... 

1 

88 

97 

Total 

... 

1 

255 

261 


At the end of the experiment the coats of all the animals 
receiving the calcium lactate were better than those of the other 
group, which were rather dull and dry. No other symptom of mal- 
nutrition was noted. 

Discussion of Results of Feeding Tests . — In the two tests in which 
pasteurised milk was compared with fresh milk, the average increase 
in weight was greater in the calves receiving fresh milk than m 
those receiving pasteurised milk. In all the tests the rate of 
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growth was greater in the calves receiving the pasteurised milk plus 
the soluble calcium salt than in those receiving pasteurised milk 
only. 

All the calves receiving either fresh milk or pasteurised milk 
plus the soluble calcium salt remained in perfect health. Those 
receiving pasteurised milk were not in such good condition as the 
others. They had not the same ** bloom ** of perfect health. It was 
only in experiment 2, however, that gross signs of malnutrition 
appeared. 

It should be emphasised that the number of experiments and 
the number of animals in the individual tests were too small to 
enable definite conclusions to be drawn. The results, however, 
seem to indicate that the process of pasteurisation affects the 
physiological properties of milk in such a way as to decrease its 
value for promoting growth and maintaining health in young 
animals. It must be kept in mind, however, that even under the 
rigorous conditions necessary for these experiments, fairly healthy 
calves were reared in two out of the three tests. This shows that 
it is possible to rear calves on pasteurised milk, and the results of 
the test with calcium lactate show that if the necessary additions 
be made to pasteurised milk, the rate of growth and health of the 
calves would probably be as good as that of animals reared on 
fresh milk. 

Discussion on Results of Investigation.— The results obtained, 
so far as they go, seem to show that the process of pasteurisation 
decreases the nutritive value of milk for calves. The important 
question is whether pasteurisation reduces the value of the milk for 
children. On this point we have little direct conclusive evidence. 
The results of tests with either guinea pigs or calves cannot be 
applied directly to children. The food requirements of different 
species vary. Guinea pigs fed on the rations given to these calves 
would have died of malnutrition. 

The only experimental results applicable to children would be 
experiments carried out on children themselves. As many child- 
ren are already getting pasteurised milk, it does not seem impossible 
to have such tests carried out under the supervision of medical 
men, who would be able to assess the value of the results. 

In the absence of such tests, the results of the above and other 
similar investigations seem to warrant the opinion that while 
pasteurisation affects the nutritive value of milk, the evil effects can 
be prevented, and in any case are less serious than the risk of 
infection with tubercle bacilli or other disease-causing bacteria 
liable to be present in ordinary fresh milk. The ideal milk, how- 
ever, is undoubtedly fresh milk completely free from the danger of 
conveying infection. 

In conclusion it should be stated that this investigation has no 
bearing on the question of the relative value of fresh and pasteurised 
milk for the prevention of scurvy. 

Oonclusions. — (i) Heat reduces the amount of soluble calcium 
in milk. 

( 2 ) The absorption and retention by growing animals of cal- 
cium, phosphorus and nitrogen is lower on a diet with pasteurised 
milk than on a similar diet with the same amount of fresh milk. 
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(3) The addition of a soluble calcium salt to pasteurised milk 
fed to growing animals increases the amount of calcium, phos- 
phorus and nitrogen absorbed and retained. 

(4) In feeding experiments with calves the rate of growth was 
slightly less on pasteurised milk than on fresh milk or pasteurised 
milk plus calcium lactate. 

Referencss. 

(1) Daniels and Loughlin, Jl. Biol. Chem., 44, 381. 

(2) Magee and Harvey, Bioch. J., vol. xx, 1926. 

(3) Magee and Harvey, Bioch, J., vol. xx, 1926. 
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James Ritchie, M.A., D.Sc., F.R.S.E., 

Natural History Department^ Royal Scottish Museum, 

Birds and the Garden {continued). 

Blackbirds and Thrushes. — These birds, grouped together in 
the thrush family by the scientist on account of their resemblances 
of structure, are often associated by the gardener also on account 
of their vicious habits in the garden. But although their feeding 
habits bear a family resemblance, it is a mistake to class the 
blackbird, the song-thrush and the missel-thrush as equals in 
crime. As we shall see, it is no easy matter to assess the guilt of 
any one of them, but of the three the most pernicious i.s undoubtedly 
the blackbird, followed in proper order by the missel-thrush and 
the song-thrush. 

The Blackbird {Turdus meruld) is looked upon by the fruit- 
grower as the bane of his existence, *‘the blackest of thieves.” 
The glossy black plumage and bright yellow beak of the male 
bird make it conspicuous and readily recognisable, but it is some- 
times forgotten that the females and the young of both sexes are 
brown, so that they have been confused with song-thrushes, although 
the pale breast of the latter always offers a sufficient distinguishing 
mark. Several of the blackbird’s characteristics contribute to 
its economic importance. In the first place it is a bold bird, 
venturing into gardens and orchards which shyer birds avoid, and 
building its nest, of odd materials plastered inside with mud and 
lined with grass, in the hedgerows and banks alongside the very 
gardens which it will plunder later in the season. 

In the second place it is very numerous, the general belief 
being that it has vastly increased in abundance, during the present 
century. It is not easy to get comparative figures showing the 
relative numbers of species, but the late Capt. S. E. Brock 4 n a 
census, made in 1913, covering some 16 sq. miles of Linlithgow- 
shire, found that the song-thrush and blackbird shared the second 
place in the list, being outnumbered only by the house- sparrow. 
In the two parishes concerned Brock counted 2,600 pairs of 

^.Articles in this series, dealing with Mammal Pests, commenced in the 
Journal in July 1922. The first article on Bird Pests appeared in January 
1924. 
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sparrows and 1,830 pairs of each of the song-thrush and blackbird, 
followed by the chaffinch with 1,800 pairs. 

This abundance depends on the breeding habits of the black- 
bird, for not only is it content with a wide diversity of nesting 
sites, but, beginning to breed early in the season, in March, ijt 
ordinarily rears two or more broods, each clutch containing four 
to six eggs. Suppose the average to be 2^ clutches each hatching 
four biids, the 1,830 pairs of blackbirds in the 16 sq. miles of 
Linlithgowshire would be represented at the end of the season 
by 21,9^ individuals. Even were half of these to perish, the 
cumulative increase threatens to be enormous. Another factor 
tends to make for large numbers. The migrations of the blackbird 
are complex ; in Britain there occur, in addition to individuals 
which are permanently resident in the country, summer visitors 
from the south which nest here, winter visitors which have nested 
in northern Europe, and birds of passage. The final result of 
these movements is that a large number of the birds which have 
reared young in this country have left it by September, while 
fruit is still on the trees, and their place has been more than 
filled by foreign individuals, which remain till the following spring. 

There is not much controversy about the food of the blackbird. 
For nine months of the year it feeds upon insects, weed seeds and 
wild fruits. Beetles, “ grub ** or leather jackets, moth caterpillars, 
wireworms, earthworms, snails and slugs compose the greater part 
of the animal diet; the weed seeds consist largely of ragwort, 
chickweed, spurrey, sorrel and the like ; grain also is taken, and 
while they are available, the fruits of hawthorn, wild rose, service 
tree and rowan are eaten greedily. In my town garden every 
autumn two or three days suffice to clear a rowan tree of its 
heavy crop almost before the berries have hkd time to reddeil. 
In these nine months then the balance is heavily weighed in 
favour of the blackbird. 

Its condemnation rests upon its activities during July, August 
and September. The fruit-growers are unanimous. F. Smith 
wrote of Kent in 1906 : “ The blackbirds begin to eat fruit as soon 
as it colours, and spare no variety, beginning with early straw- 
berries and going on to gooseberries, currants, raspberries, cherries, 
plums, damsons, apples, pears and figs. The damage they do is 
very considerable, as they spoil as much as they eat, or even 
more.'' C. H. Hooper (1906, p. 78) says : “ The blackbird, as far as 
the fruit-grower is concerned, is the blackest of thieves; this 
handsome but sly bird appropriates strawberries, currants, cherries, 
gooseberries, raspberries, apples, plums and other fruit; they 
frequently commence an attack whilst the fruit is green, and if 
unmolested, they will in many cases devour the entire crop. It 
is, unfortunately, almost impossible to keep them from the fruit 
with any degree of efficiency without destroying them, for they 
exhibit considerable cunning in finding their way under netting, 
and soon learn to disregard any method of scaring which they find 
by experience may be braved with impunity.’^ 

From such reports and common knowledge it is evident that 
during about a quarter of the year the blackbird is a serious 
menace to fruit, but this scarcely settles the question of the 
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ultimate balance of its dietary. Unfortunately I know of no 
published statistics of its food, recorded month by month through 
the year in comparable numbers, which would permit of satisfactory 
analysis. The most extensive crop examinations in this country 
have been made by Dr. W. E. Collinge, but they scarcely supply 
all the data necessary for an independent reasoned conclusion. 
Thus of 89 birds whose food was recorded by him in 1913,^ 27 had 
stomachs full of gooseberries. But allowing that the gooseberry 
season lasts a month and that every bird in that month contained 
nothing but gooseberries, 27 individuals in approximately one 
month are out of all proportion to the 89 which represent the whole 
year, and suggests that collecting was much more intense in the 
fruit season. The resulting figures, therefore, are heavily biassed 
against the blackbird. 



THE BLACKBIRD.^ 


In a later and more complete analysis, published in 1924, and 
covering 285 individuals, Dr. Collinge gives a very interesting 
summary of his investigations by the volumetric system.* He finds 
that in town districts blackbirds eat more insect food and less fruit 
than they do in fruit-growing districts. Avoiding the mingling of 
incompatible substances like insects and vegetation, we find that in 
the former, a volume of 26*5 per cent, injurious insects and slugs 
destroyed stands against a volume of 19*5 per cent, cultivated fruit 
and wheat ; whereas in the latter, volumes arc 19*5 per cent, against 
30 5 per cent, fruit. The balancing of irreconcilables is a hazarddUs 
proceeding, but it will be admitted that a volume of injurious 
insects is likely to do more harm than can be represented by an 

* “ Food of some British Wild Birds,” p. 19. 

* From Saunders’ Manual of British Birds ^ by courtesy of Messrs. 
Gurney & Jackson, Edinburgh and London. 

® “The Food and Feeding Habits of the Blackbird,” in Journal Ministry 
of Agriculture^ London, vol. 31, 1924. 
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equal volume of friiit pulp, so that in town districts the blackbird 
would appear to be distinctly more beneficial than harmful. Even 
in fruit-growing districts, so far as the statistics guide us, the debit 
against the blackbird throughout the year cannot much exceed the 
credit, if indeed it exceeds it at all. 

The real difficulty lies in this, that the blackbird’s credits and 
debits do not affect the same person; its good works benefit 
particularly pasture and flower garden, its evil deeds are con- 
centrated against the fruit-grower. So that until the utopia arrives 
when the gainer will compensate the loser, the fruit-grower must 
protect his crops by destroying blackbirds, ignoring the damage 
thereby done to his colleagues on the farm and in the flower 
garden, who in all likelihood will remain unconscious of their loss. 
For it is obvious that no service is rendered to humanity by the 
blackbird in so far as it protects a fruit crop from insect pests in 
order itself to destroy it at a later stage. 

Are all blackbirds then to be destroyed indiscriminately? Our 
knowledge of bird-migration has some comment to make here. 
Mr. Wm. Berry, an acute observer, writing in The Scottish 
Naturalist {igijy p. 127) says: “I am inclined to believe that the 
song-thrush or blackbird who takes a small toll of the strawberries 
or gooseberries in July is the individual who has been an in- 
dustrious gardener all summer, but that almost before even the 
small-fruit season is over, many of the blackbirds and all the song- 
thrushes have gone from us to be seen no more for good or ill till 
February comes round ; and that the birds seen in autumn — and 
for the most part in the open fields — are the migrating flocks 
making their way south from areas far to our north. If I am right 
in this, the indiscriminate slaughter of blackbirds and song-thrushes 
in the nesting season, under the belief that the fruit crops will 
thereby be conserved, may do more harm than good to these very 
crops, and this even although fruit may form the bulk of the crop 
contents of selected individuals killed for examination in the fruit 
season. The fruit diet is noticed at once, but the unostentatious 
consumption of countless hosts of grubs and insects, especially in 
the early mornings, is much less readily observed.” 

The Missel-Thrush or Storm-Cock {Turdus viscivorus ). — This 
bird is sometimes confused with the song-thrush, an unfortunate 
confusion, which may lead to the condemnation of an innocent; 
for, like as the birds may be in appearance and general habit, their 
behaviour in the fruit garden differs. To distinguish them, how- 
ever, is not difficult. The missel-thrush is a relatively large 
bird, 1 1 inches long, the song-thrush is but to 9 inches ; the 
plumage of the missel-thrush is ashy brown above, the under parts 
huffish white with rows of very definite oval dark brown spots 
passing down the breast and along the belly, whereas the upper 
parts of a song-thrush are olive teown, the under parts almost 
white shading into a reddish yeliow on the flanks and throat, and 
the spots, smaller in size and less definite in outline, are confined 
to the throat, breast and flanks. The song of the missel-thrush 
is stronger but less varied than that of the song-thrush, and a 
very characteristic note is a harsh churr produced when the bird 
is flying or alarmed. 
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The missel-thrush is much less common as a resident bird in 
Britain than the song-thrush. Brock’s unpublished census of the 
16 square miles in the parishes of Kirkliston and Ecclesmachen 
in Linlithgowshire record only 1 50 pairs of the former as against 
1,830 pairs of the latter. But in autumn considerable numbers 
reach this country from the continent, some remaining through 
the winter while others continue their migration to Southern 
Europe and Northern Africa. These birds reappear in the 
British Isles on their return journey from February till April. 
A large nest, generally in the fork of a tree, is built by resident 
birds, sometimes as early as February, and four or five greenish eggs 
with spots of purple-brown are laid. Often a second brood is reared. 

For eight or nine months of the year the missel-thrush per- 
forms work of value to man. It devours caterpillars and other 
insect larvae, beetles, earthworms, and, like the song-thrush, it 
smashes snails upon a stone or “ anvil,” so that it may reach the 
dainty concealed in the shell. During these months also it feeds 
upon berries when they can be obtained, yew, ivy, juniper, hips 
and haws, service tree, and especially rowan. It is generally con- 
demned on account of the remaining three or four months, when, 
in some districts, it turns to the fruit garden. According to 
Hooper (p. 79), in Kent it is considered one of the worst birds 
with fruit, specially troublesome with cherries and soft fruit; it 
persistently eats pears, apples, plums, damsons and many kinds 
of berries ; it is fond of black currants, which other birds avoid.” 
Smith, ^ on the other hand, while he regards them as almost as 
bad as blackbirds, says that they are “ not so troublesome with 
the apples.” 

Dr. W. E. Collinge^ has made an analysis of the food of 
missel-thrushes, which affords a very interesting glimpse at the 
components of their dietary. According to these figures vegetable 
matter makes up almost half the volume of the food — 45 per cent. 
Of this, 24 per cent, consists of wild fruits and seeds, 4*5 per cent, 
miscellaneous vegetable matter, and only i&S per cent, cultivated 
fruits. The remaining 55 per cent, of bulk is animal matter, dis- 
tributed in percentages as follows: — beetles and their larvae 23, 
caterpillars 5, leather-jackets 2*5, slugs and snails 3*5, spiders, 
millepedes, etc. i'5, or in all 355 per cent, of injurious creatures, 
against which may be set the destruction of 4*5 per cent beneficial 
insects. Earthworms form a high average in these 52 crops, 14 
per cent., but in April and May they made up almost a quarter 
of the bulk of the food. 

In short, then, against the destruction of 16*5 per cent, of 
cultivated fruit must be set the destruction of twice as great a bulk 
of injurious insects. Undoubtedly, over all, the tnissel-thrush doe^ 
far more good than harm, but the difficulty is, as in the case of the 
blackbird, that the benefits and injuries do not fall Upon the same 
person. The fruit grower does most of the suffering, the farmer 
and gardener share the advantages. The fruit-grower, therefore, 
can hardly be blamed if he condemns the missel-thrush and does 
his best to reduce its numbers in his neighbourhood, but it must 

^ “The Fruit Grower and the Birds,’* 1906. 

• /oumai of the Board of AgriculturOy Sept. 1918, p. 6?2. 
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be recognised that he does so to the loss of his agricultural 
neighbours. It is not everywhere, however, that this bird occurs 
in sufficient numbers to be regarded as a serious pest, even to 
fruit. The conditions in Kent and in the southern portions of 
England, where British-breeding missel-thrushes as well as autumn 
visitors and birds of passage tend to concentrate during the 
autumn and winter, are unusual, and find little counterpart in 
northern fruit districts. 

The Song-Thrush or Mavis {Turdus musicus ). — As we have 
already seen, the song-thrush is one of the most common of our 
birds, sharing with the blackbird a place only second to the house- 
sparrow. In addition to the features which have been indicated 
as distinguishing the song-thrush from the missel-thrush, the 
former may be recognised in flight by the bright buff-coloured 
feathers in the angle of the outspread wing. In the missel-thrush 
these are white. The song-thrush is less exclusive in the choice of 
a nesting site than its relative, a tree, bush, hedge, bank, outhouse, 
hole in a wall, or the ground affording a suitable place. The nest, 
always lined by a cup composed of mud mixed with rotten wood 
and horses* dung, and smoothed by the turning of the bird while 
the mixture is soft, is built in March, and four or five very blue eggs 
with black spots are laid. T wo or three broods are reared in a season. 

In a general way the food of the song-thrush bears a close 
resemblance to that of the blackbird and missel-thrush, with a 
slightly different emphasis upon the various items. During nine 
months of the year the bird is almost wholly beneficial, feeding 
upon insects and their larvae, beetles, wire worms and leather- jackets, 
slugs and snails, earthworms, and wild berries in their season, but 
during the other three months it takes its toll of fruit. It shows 
little traits of character, however, which make it less obnoxious 
than the blackbird. The blackbird neglects the slug and snail 
portion of its dietary when more attractive fare offers in the 
summer and early autumn, but the song-thrush sticks to his snails 
throughout, and snails are serious pests which man unaided finds 
it hard to counter. Again blackbirds can hardly conceal the fact 
that they prefer fruit, and will seek it even while other food is 
abundant, but the song-thrush is less strongly addicted, and its 
most serious damage is done during dry weather when earthworms 
and snails are hard to obtain and the need for fluid, in any form, 
becomes insistent. 

Dr. Collinge's analysis of the food of 84 adult song-thrushes ^ 
would indicate that the food and food-proportions are remarkably 
like those of the missel-thrush, though the general impression is 
that the latter is more destructive where it occurs. Injurious 
insects formed 32 per cent, of tfie bulk, distributed amongst 
beetles and beetle larvae 24*5, lepidopterous larvae 4, leather-jackets 
and crane flies 2*5, and miscellaneous insects i. In addition, slugs 
and snails form 5 per cent, and earthworms 1 5. Of the 43 per cent, 
of vegetable matter, 26-5 per cent, represents wild fruits and seeds, 
1*5 miscellaneous, and only 15 per cent, cultivated fruits. More- 
over the food of 38 nestling song-thrushes proved to be composed 
of injurious insects to the extent of 90*5 per cent, of its bulk. 

^ Journal of the Board of Agriculturey March 1919, p. 1457. 
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It is clear that throughout the year the song-thrush far more 
than compensates for the damage done in summer in the fruit- 
garden. It is unfortunate for its own sake that, like missel-thrush 
and blackbird, it pays most of the compensation to the wrong person. 

The thrush family illustrates that gradual change in feeding 
habits which extensive cultivation has induced in several birds. 
It is said that half-a-century ago the damage done by birds to the 
grower was insignificant, and O. V. Aplin in a letter quoted by 
Hooper in 1906 records how, in the ten years preceding his writing, 
blackbirds having begun on bush fruit had proceeded to plums : 
‘‘the damage done to plums is a new thing, and is now most 
serious.** While the missel-thrush has followed suit, the song-thrush 
has adhered more closely to its former habits. 

The Starling. — The starling, also, is one of the birds whose 
feeding habits have been undergoing a change for the worse. 
The effect of its increasing numbers upon the grain crop has 
already been discussed (p. 43), but the same increase has brought 
it into disrepute in the garden. Its very numbers constitute a 
threat, for when the autumn immigrants arrive in their hordes they 
frequently congregate in shrubberies in thousands, as happened 
even in the centre of Edinburgh, in the Royal Botanic Garden, in 
the autumn of 1925.^ There are many records of destruction 
caused by such roosting in shrubs ; not only are the shrubs dis- 
figured, but frequently large branches are broken by the weight of 
the birds, shrubs may deteriorate and die because of the filth 
deposited on them, and in some cases the stench of the roost has 
become unbearable. 

This kind of damage, however, is limited in extent ; but where- 
ever the starling has multiplied it has in recent years been 
convicted of fruit-destruction. Introduced into New York City in 
1890, by 1915 it was distributed locally over most of Massachusetts, 
and E. H. Forbush, in describing its activities there,* states that 
the vegetable food consisted very largely of fruit, birds collected 
during the cherry season containing an average of 56*17 per cent, 
of the skin, pulp and stones of cultivated cherries. So also in 
Victoria, to which it has been introduced from Europe, French 
found that “there can be no doubt about the starling being a most 
pernicious enemy to the fruit-grower and viticulturist in this 
State.*** 

The experience of fruit-growers as well as examinations of 
the food-content of starlings in this country give equally convincing 
results. Hooper (1906, p. 78) says “the starling, though an 
excellent bird on grassland and valuable in woods, is very severe 
and persistent on fruit, especially cherries and damsons, and, as 
men say, ‘ will not take no for an answer,* and often will not leave 
the tree until actually shot. Together with blackbirds and thrushes 
it attacks strawberries. Mr, George Abbey informs me that at 
Eltham it destroyed also pears, apples and plums. They swoop in 

^ J. Kirke Nash in Scottish Naturalist, 1926, p. 67. 

* The Commonwealth of Massachusetts, State Board of Agriculture, 
Circular No, 45, February 1916, 

^ C. French, “A Handbook of the Destructive Insects of Victoria,” 
Melbourne, 1890-1911, 
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flocks on the raspberry fields at Swanley, in Kent, especially in 
hot weather.” 

Owing to the fact that Theobald and McGowan ^ received few 
birds during the fruit season, their statistics ignore this branch of 
the starling’s activities, but Collinge’s examination of 368 adults ^ 
showed that almost half the food consisted of vegetable matter, 
15*5 per cent of the total bulk being made up of cultivated fruits. 
Against this and its consumption of 20*5 per cent, of cereals must 
be set its destruction of injurious insects 26*5 per cent., of snails 
and slugs 6’S per cent, and of millepedes i per cent. Of 40 
nestlings examined the food consisted to 89 0 per cent, of injurious 
insects. 

The damage done to autumn fruit is almost wholly due to 
immigrants from continental Europe. We have already pointed out 
that little harm can result in Britain from the destruction of these 
autumn marauders, provided it is realised that the birds killed in the 
fruit-garden would probably have spent the remainder of their five 
months’ sojourn in this country hunting out and destroying insects 
mostly injurious. The argument will fall lightly upon the fruit- 
grower, for while he suffers most he reaps little of the benefit from 
the destruction of ground pests. 


THE NUTRITIVE REQUIREMENTS 
OF POULTRY. 

VII,— Note on Growth in Chickens. 

(^Preliminary Communication^) 

/. B, OrTy G. Scott Robertson^ Miss A* Kinross 1 Miss G, LewiSy 
and Miss H, Newbiggin, 

The previous articles on Nutrition of Poultry dealt chiefly with 
the result of feeding experiments designed to test the value of 
various rations for egg production. While these egg-laying tests 
were being carried out, experiments of a similar nature were done 
on growth of chickens. Some of the data on chicken-rearing 
which has accumulated may be of interest to the increasing number 
of poultry keepers who are making observations or in some cases 
carrying out experiments on this important branch of the poultry 
industry. It was decided, therefore, to publish this preliminary 
note giving an indication of the lines along which work is being 
done, and also of the nature of the results being obtained. 

The two substances needed in largest amounts as constructive 
material for the growth of flesh and bone are proteins and mineral 
salts. For mammals the best source of these is milk, the foodstuff 
provided by nature to supply the dietary need of the suckling. 
Many of the substances required for flesh and bone formation are 
the same for both bird and mammal. It might be expected, 
therefore, that rations containing milk would give good results 
when fed to chickens, as indeed is known to all poultiy keepers. 

’ Supplement to the Journal of the Board of AgriculHtrey May 1916. 

* Journal of the Board of Agriculturcy March 1919, p. 1447. 
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There is, however, lifctle definite information based on experi- 
mental results to show the extent to which milk improves ordinary 
chicken rations, and even less to indicate the relative values of the 
different constituents for promoting growth. A series of experi- 
ments was therefore carried out to show the increased rate of 
growth produced by the addition of whole milk to ordinary chicken 
rations, and also to see what proportion of this increase could be 
obtained with either separated milk or protein plus mineral salts. 
Groups of chickens three or four days old were fed on a ration 
consisting of cereals and cereal products. One group was given 
this basal " ration with no addition. To the ration of each of the 
other groups there was added either whole milk or separated milk, 
or a substance rich in proteins and mineral salts. 

In each experiment the chickens were closely related and from 
the same hatching, so that at the beginning of the test the groups 
were as similar as could be arranged. The birds were kept under 
good conditions with a run on pasture. In all the tests except 
No. II the cockerels were taken out as soon as the sex of all the 
birds could be determined. There are therefore two experimental 
periods, the first, A, relating to the “ mixed group,” and the second, 
B, to the “pullets only.” In experiment II there were 40 birds in 
each group ; in the others there were from 17 to 19 in each. 

Table 1 shows the effect of the addition of milk and compares 
the effect of whole milk and separated milk. 


TABLE I. 
Effect of Milk, 


Experiment. 

No. of 
Days. 

Average Gain in Weight per Bird 
in Grammes. 

No Milk. 

Whole 
Milk 
ad lib. 

Separated 
Milk 
ad lib. 

I. Mixed 

98 

1,071 

1,251 

1,279 

II A. Mixed 

42 

>52 

320 

354 

II B. Pullets only 

49 

518 

679 

691 

Ill A. Mixed 


'59 

494 


Ill B. Pullets only 


236 

488 

... 

IV. Mixed 


1,239 

1,852 

... 


In every case the groups receiving milk grew faster than those 
receiving no milk. The gain in weight of those receiving separated 
milk was even greater than that in those receiving whole milk. In 
a previous paper in this Journal (July 1924) it was shown that^the 
addition of Cod Liver Oil or Olive Oil to the ration of chicks kept 
on grass runs did not increase the rate of growth. On the whole 
the rate of growth of those receiving the oil was less than that of 
those receiving no oil. It is evident that excess of oil or fat in the 
food of chickens may be harmful. In any case it seems clear that the 
beneficial effect of milk on chickens is not due to the fat of the milk, 
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In Table II the gains in weight of those leceiving milk are 
compared with that of those receiving meat and bone meal The 
number of birds and the length of experiment are as stated in 
Table I, two columns of which are repeated here for convenience 
in comparing figures. 

TABLE IL 

Milk V. Bone and Meat MeaL 



Average Gains in Weight per Bird in Grammes. | 

Experiment. 

Basal Ration 
only. 

Basal Ration 
plus Whole 
Milk. 

Basal Ration 
plus 10% Bone 
and Meat Meal. 

I 

1,071 

1,251 

1,234 

II A 

152 

320 

242 

II B 

518 

679 

641 

Ill A 

159 

494 

411 

Ill B 

236 

488 

441 

j 


The rate of growth on the ration containing the meat and bone 
meal was definitely greater than that on the basal ration without 
any addition. It was not so great, however, as that on the ration 
containing milk ad lib. 

It is interesting to note that in Experiments II and III the 
increase in rate of growth due to milk or to meat and bone meal 
is greater in period A, i.e. in the earlier stages of growth, than in 
the later period B. 

In a third group of experiments the effects of rate of growth of 
{a) linseed meal, a substance rich in a vegetable protein, and {b) 
linseed meal and mineral salts, are compared with the effect of 
whole milk. The test was continued for i8 weeks. 

TABLE III. 


Whole Milk v. Vegetable Protein and Mineral Salts. 


Basal Ration 
only. 

Basal Ration plus 
5% Linseed Meal. 

Basal Ration plus 
5% Linseed Meal 
to a 1*67% Mineral 
Mixture. 

Basal Ration plus 
Whole Milk 

1,239 

1,255 

1,509 

1,852 

The addition of the linseed 

meal alone had 1 

ittle effect. The 


linseed meal plus the mineral salts increased the rate of growth, 
but the increase was less than half that produced by milk. There 
was less difference between the milk and meat and bone meal (sec 
Table II) than between milk and linseed meal plus mineral salts. 
The animal protein and mineral salts are evidently of more value 
for growth than the vegetable protein and mineral mixture used. 

As it is hoped in the near future to deal in greater detail with 
the groups of experiments of which these are representative, it will 
be sufficient here to state some of the general conclusions which 
may be drawn from these preliminary experiments: — 
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(1) The addition of milk to a cereal ration fed to chickens 
is accompanied by a markedly increased rate of growth. 

(2) Separated milk is as valuable for promoting growth in 
chickens as whole milk. 

(3) Chickens, especially during the earlier stages of growth, 
require a higher proportion of protein and certain mineral salts 
than are contained in rations composed of cereals and cereal 
products. In the present state of our knowledge it would 
seem that the best source of these extra proteins and salts is 
milk, but beneficial results may also be obtained from the use 
of other proteins and artificial mineral mixtures. 


This article has been contributed by Mr. T. Milne, Kellas 
Poultry Farm, Kingennie, Forfarshire. 

Poultry Panning on , ^ obtained possession of 

a Tei Acre a ten acre holding on the estate of Gagie with 

Holding object of running it as a poultry farm. I 

had previously undergone a yeaPs course of 
instruction at the West of Scotland Agricultural College, Kilmar- 
nock, and started with a capital of only ;^6oo. The holding lies on 
a gentle southern slope, sheltered from east winds by a fir plantation, 
and is ideally situated for poultry keeping. 

In August 1921 I began building my first poultry houses on a 
neighbouring holding, preparatory to moving in in November. 
The original stock of 50 White Leghorn hens and the same 
number of pullets I bought from Kilmarnock College. 

That winter I built five small brooder houses, 6 ft. by 3I ft, 
each to hold 100 chicks. I had already decided on the ** small 
unit** method, to which I still adhere. I know of no sound reason 
why any poultry farmer should hazard over 10 per cent, of his 
chicks at one time to an outbreak of disease or fire. I have had 


both on this place, and thanks to using the “ small unit ** my losses 
have been negligible. 

In the spring of 1922 two 250 egg Gloucester Incubators were 
installed and hatching was commenced. From then till now I 
have had a steady increase every year, with only occasional small 
set backs due mostly to my lack of knowledge and experience. 
For five years the place has given me an ever-increasing income 
and at the same time built itself up. I have never borrowed a 
penny, and have relied solely on my returns for the gradual 
extension of the plant. 

To-day my stock numbers roughly 1000, composed of 700 
White Leghorns, 200 Rhode Island Reds and 100 White Wyan- 
dottes. Half of those are pullets which will be in full lay by 
November. My incubating capacity is 1500. 

The day-old chick trade has increased from 200 in 1922 to 
over 1500 this season, and £3 would cover the advertising expenses 
for the whole period. Roughly 90 per cent, of those chicks are 
reared to maturity. Not a single chick has been lost through leg 
weakness, although this sometimes appears in early spring when 
the weather has forced me to keep the chicks inside. As soon as 
I sec the first chicks on their hocks, I let them out on the grass 
and in a few days they are all right. 
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In my first two years I found my White Leghorn chicks more 
difficult to rear than my Rhodes and Wyandottes. 

This was probably due to close breeding. I outcrosscd with a 
Leghorn cockerel and W. Orpington hen, which proved a lucky 
hit, for the progeny included the top hen for the year. Gradually 
her blood has l^en infused into the stock, and I can trace her still 
in my most prolific and largest birds. Other new blood has been 
introduced, and my Leghorn chicks are now as hardy as my Rhodes 
and Wyandottes. 

As a prevention against B.W.D., every egg is methylated before 
being put into the incubator, and there has not been a single case 
of the disease since this method was adopted four years ago. 

Housing , — My latest and best laying houses are 20 ft. by 12 ft. 
and are of the lean-to type. Into these (probably to the horror of 
the poultry experts who may read this) 100 birds are crammed. 
Perches and dropping boards are at the back. Over these a 
ventilation shaft carries the air to the centre of the house. A 
3-in. opening along the front completes the air circuit. Inside 
the house, 6 inches behind this opening, a board set at an angle 
catches direct winds and forces them back on to the front of the 
house, where they are disseminated before reaching the floor. 
Large outer hoods I find useless. When a direct wind strikes 
the front of the house it spreads in every direction in its attempt to 
pass. The upward current is caught by the hood and forced into the 
house. It thus frustrates the very purpose for which it was put on. 

The front window, 2 ft. deep, extends the length of the house 
and is 18 in. from the floor. This setting prevents the rays of the 
high summer sun from entering direct, and allows the low winter 
sun full scope. Above the glass are two doors, 3 ft. square, which 
are only closed when rain is being driven in from the south. This 
admission of direct sunlight I consider very important, and on 
frosty mornings when the birds are kept in, these doors allow them 
all the benefits of the sharp clear atmosphere outside without its 
drawbacks. 

Trap-nests after my own ideas are installed in all the houses 
and birds are trapped during the whole of their pullet year 

Ten houses 7 ft, by 5 ft, do duty as single breeding pens. As 
soon as hatching ceases, the breeders are turned out among the 
layers and these houses are used as chicken houses. 

Feeding , — This is entirely on the dry mash system. Chicks 
get their first feed of chick seed when forty-eight hours old. Next 
day the dry mash hopper is put in. Three times a day they are 
given water and a handful of seed and the rest they get from their 
hoppers. They thrive splendidly. 

The chick seed (Tom Newman’s Mixture) is bought mixed. 
The mash is made up on the place. For chicks up to six weeks 
the mixture is : — 


Broad bran 

Fine white thirds 

Maize meal 

Sussex ground oats 

Meat and bone (or fish) meal . . , 
Linseed meal 
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At six weeks they go on to : — 

Broad bran 

Fine white thirds ... 

Maize meal 

Sussex ground oats 

Meat and bone (or fish) meal 


3 parts 
3 »» 

3 

3 »> 


The amount of Sussex ground oats is gradually reduced until 
after twelve weeks it is cut out altogether as being too expensive. 
Wheat, oats, and kibbled maize are used in place of the dearer 
chick seed as soon as ever the chicks are able to eat them. 

Last season I tried another well-known chick mash and my 
birds were a month late in maturing. The experiment cost me 
£^0 in loss of eggs. My fixed method of feeding is now as 
above. 

Layers and breeders get i oz. of grain in the morning and as 
much as they can eat at night. In winter the morning feed is 
well raked into the litter. The evening grain feed I intend giving 
this year in troughs, because if darkness falls before the birds have 
filled their crops, a drop in eggs takes place two days later. Equal 
quantities of wheat, oats and kibbled maize are used in winter. 
Up to half the maize (but no more) is cut out in summer. I 
formerly cut it out entirely, but in June eggs always began to be 
small. Normal sized eggs were restored by reintroducing the 
maize. 

Laying mashes may vary considerably. The following have 


been found simple and satisfactory. 

Winter Mash, 

Summer Mash, 

Broad bran 

... \ 

I 

Fine white thirds 

li 


Maize meal 

2 

I 

Meat and bone meal ... 

... i 

\ 

Soya bean meal 

... i 

\ 


Breeding , — Last winter eight single breeding pens were added 
to the two already here, as a result of my experience tw^o years ago 
when I mated up the two single breeding pens I had. All the 
birds had similar records, i.e. round about 200 eggs. Both 
cockerels were from the best blood in Britain. No. i pen gave (as 

1 expected) daughters whose records range from 160 to 260, No. 

2 pen gave not a single pullet worth keeping. Not one averaged 
140 eggs. 

I had a repetition of the same thing last season. Every 
cockerel is now tested by his daughter’s records. All breeding 
hens are selected for size and vigour. They are then classed as 
follows : — 

Year record, e.g, 200 and over. 

Maturing period, „ 180 to 210 days. 

Size of egg, „ average over 2J oz. 

Winter record, „ over 30 eggs, Oct. 15 to Jan. 15. 

Autumn record, „ still laying Sept. 30. 

Such a hen as in the example would be first grade. 
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Five years only brings one to the end of his apprenticeship in 
breeding ; the work is fascinating, and it is here that the poultry 
farming battle is lost or won. 

The results of this season’s matings are just beginning to be 
apparent in the young pullets which have commenced laying, and 
they show splendid promise for the coming season. I can already 
see one or two failures but the majority are good. 

Manure. — Three-quarters of an acre is laid out in raspberries 
and black currants. This acreage absorbs all our manure, and the 
sale of fruit adds some £^o to the year’s profits. 

Sales . — The retail sale of eggs is rapidly increasing simply by 
customers telling their friends. A small car is used to convey 
these eggs round. 

Records . — In addition to the ordinary egg charts and stud book, 
every day’s egg yield is recorded on a graph. Thus one year’s 
results are compared with another, and one can see at a glance if 
the egg yield drops below normal. The cause has then to be 
found and the balance restored. Without the graph one might 
be tempted to class the decline as “ seasonal,” or it might not even 
be noticed, and the maximum output and maximum profit would 
never be reached. 


A SMALL field experiment was carried out with the assistance 
of Mr. Robert Scarlett at Inveresk on the control of Carrot Fly on 
n ♦ FI parsley. This fly is exceedingly troublesome 

carrot, but it is not always realised 
that it often causes almost total loss of crop 
with parsley, and especially with field-grown parsley. The parsley 
is attacked when young in the end of May or June, and the grub 
does not bury itself in the root, as the root is too small, but eats 
small channels in the root tissue, which turns rusty-red. The 
presence of the fly is indicated by the yellow, dwarfed, sickly 
appearance of the young plants, and if they are carefully taken 
up, the little white grubs can be found, often hanging on with 
their heads buried in the tissue of the root. 


Some rows of parsley at varying intervals were chosen with 
intervening untreated rows as control. The rest of the field being 
untreated also acted as control. A length of 30 feet of drill was 
taken. To this was applied i gallon of a i/iooo solution of cor- 
rosive sublimate on May 17th, 1926. At this time the parsley was 
about I inch high. The treatment was repeated on May 27, 

The solution was made as follows. A firm of druggists, at the 
writer’s request, made up a set of capsules of corrosive sublimate 
(mercuric chloride) so treated with a very little hydrochloric acid 
that they would immediately melt on being put in water, and of 
such size that i capsule in i gallon of water should make 1/1000 
solution. They were also so stained that the water was turned 
purple. As corrosive sublimate is a very powerful poison, it seemed 
safer to have it in tabloids or capsules, to ensure that the solution 
should be of exactly the right strength ; the colouring of the solution 
was intended to act as a danger signal. In pouring the solution on 
the plants a cork in the spout of the can was used instead of a 
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rose, with a hole in the cork, cut of such a size that it was easy to 
pour the gallon over the 30 feet evenly. 

In July the untreated part of the field was so badly affected 
that it was ploughed in, while the treated rows stood out vividly as 
a healthy, good crop. The control from a distance was striking and, 
as the grower said, showed all the difference between success and 
failure. 


Notes from 
Craibstone. 


Standing Power of Oats , — Since the introduction of Wild White 
Clover, farmers throughout the North of Scotland have been 
finding increasing difficulty with the lodging 
of the oat crop after lea. To such an extent 
has this become the case that some of them, 
although recognising the great value of Wild White in the pastures, 
have been seriously considering cutting this seed out of their grass 
mixture, because they consider that a moderate crop, well ripened 
and standing well, pays better in the end than a very heavy crop 
that is badly lodged and difficult to handle. 

During the past few years close observation has been made on 
different varieties at Craibstone with a view to finding if any will 
really stand well under varying weather conditions, and experi- 
ments have also been carried out with a view to finding if anything 
can be done to strengthen the straw and prevent lodging. 

As regards the varieties, it is well known that straw producers 
such as Potato, Scots Berlie and Sandy, are more liable to lodge 
than the bigger grained varieties, but it cannot yet be said that one 
has been found that can be depended upon to stand well every year 
and at the same time produce a satisfactory crop. As an example, 
in 1925 all the later maturing varieties, including Victory, Record, 
King, Fortuna and Abundance, were laid, while early varieties like 
Yielder, Superb, Beseler's Prolific, Carton's Early and a Dutch 
variety, Mansholt, were standing. In contradistinction to this, in 
the past season the earlier maturing varieties were badly laid early 
in the season, whereas the majority of the later varieties which we 
have mentioned were still standing, although later on they also 
were laid. 

It would seem that the cause of the lodging is a very rapid 
period of growth in the variety followed immediately by a rather 
heavy rainfall. The time of this period of growth varies with the 
season. Consequently, any particular variety will be affected in 
different seasons in opposite directions as regards standing power, 
and, therefore, the earliness or lateness of the variety, more than 
any inherent strength of the straw naturally, will determine 
whether it will stand well or not. Should, however, the rapid 
period of growth be followed by a dry spell, the stems would seem 
to regain their strength, and even when rain falls later on The 
lodging will at least not be so bad. 

As a general rule, however, it has been found that, in the 
majority of seasons, early varieties do stand better than the later 
varieties. Every effort, therefore, should be made to increase the 
earliness in addition to using other methods for strengthening the 
straw. For example, it has invariably been found here that a 
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variety sown early in the season stands better than the same 
variety sown much later. One season where Victory was sown at 
two different times in the same field at an interval of three weeks 
between the sowings, the early sown was about 9 inches longer in 
the straw, and yet was standing well while the late sown was badly 
laid at the end of the season. Very often, too, the advantage of 
this early sowing is that the crop is ready for harvesting sooner in 
the season, and there is a greater likelihood of escaping adverse 
weather conditions under which the crop would otherwise be laid. 

A good deal can also be done to increase the standing power 
by using as thin a seeding as the soil and district will otherwise 
permit Here, again, very great differences have been noted in 
the experiments at Craibstone in the standing power of thick- 
seeded as compared with thin-seeded oats. In several trials where 
Victory was used the thick seeding went down very much sooner 
than the thinner seeding, the seedings in question varying from 
8 bushels to 5 bushels per acre. The thick seeding undoubtedly 
leads to a later maturing crop, but provided the seed is sown early, 
less difference will be found in this connection. It has also been 
noted that the plots seeded with large seeds rather than with a 
mixture of large and small seeds have always stood better and 
have always ripened more uniformly. The use of well graded seed, 
therefore, will contribute to the standing power as well as prove a 
saving in seed. 

As regards manuring, where a dense turf rich in clover is 
ploughed in, no manures, of course, would be applied. Where, 
however, the land is in poorer condition and the sod is not so rich, 
it has been found that complete manures have given better results 
as regards standing power than incomplete manures. Many 
farmers are in the habit of withholding sulphate of ammonia from 
mixtures applied to lea on the poorest classes of land. The 
experiments at Craibstone, however, have indicated that sulphate 
of ammonia, even from the point of view of standinp^ power, is 
beneficial under these circumstances, when it was used in moderate 
quantity along with phosphates and potash. Probably this is due, 
in part, to the fact that the plots to which the complete manures 
were applied were earlier Contrary to what is generally stated, it 
has not been found that phosphates or potash, used separately or 
in combination, have had any marked beneficial effect on the 
standing power or earliness. 

The effect of the application of lime has also been observed, 
and it has been found in all cases that on the plots to which lime 
was applied the crop was later and lodged worse than on the 
no-lime plots. Salt has also been tried in different years and in 
different quantities, but showed no apparent effect. 

On very rich lands, and where the turf is very rich in Wild 
White Clover, it would seem at the present time to be practically 
impossible to get a standing crop even under ordinary weather 
conditions. In such circumstances, the only alternative is to alter 
the rotation by taking a potato or other “ root ” crop after the lea 
instead of oats. The oat crop taken after this root crop will not 
be so liable to lodge, and an excellent potato or root crop can be 
grown after lea at a comparatively small expenditure so far as 
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manuring is concerned. In some cases mashlum for silage purposes 
is taken after lea, and then the oat crop after that is not so liable 
to lodge. 


The following article has been contributed by Sir Jas. Wilson, 
K.CS.I. 

In a statement recently issued by the Board of Agriculture 
giving the rates of wages for farm labour at present prevalent in 
p ^ , Scotland, they have, in calculating the cash 

value of the allowances given in addition to 
Summer 1926 wage, adopted for the whole country 

the following values : — meal, i/j. 6rf. per cwt. ; 
milk, IS, per gallon ; potatoes, per ton ; house, £6 per annum ; 
coal, 35r. per ton ; board and lodging for single men, 14-r. per week; 
bothy accommodation, with attendance, £g per annum, without 
attendance, £6 per annum. These values are the same as were 
adopted a year ago, except that the value placed on oatmeal has 
been reduced from 20^. per cwt. to 17s, 6d,y and the value placed 
upon potatoes from £d^ per ton to £i per ton. The reduction in 
the estimated cash value of oatmeal would mean, in the case of a 
man who gets 65 stones of oatmeal per annum, a reduction of 
about 5^. a week, and the reduction made for potatoes would 
mean, in the case of a man who gets a ton of potatoes in the year, 
a reduction of about ^d, a week in the valuation of his allowances, 
even if their quantity has not been changed. Many men get much 
less oatmeal and potatoes than this, and the reduction in the 
estimated value of the allowances due to this cause alone must for 
the whole country be well below is, a week. 

As regards married men, the arithmetical average of the 
statistics now given by the Board work out as follows for all the 
counties put together. 


Average Weekly Earnings of Married Men, 


Ploughmen . 

Cattlemen 

Shepherds 

In Summer 1925. 

In Winter 1925 26. 

In Summer 1926. 

Cash. 

Allow- 

ances. 

Total. 

Cash. 

Allow 

ances. 

Total. 

Cash. 

Allow- 

ances. 

Total. 

X. d. 

29 11 

30 0 
30 0 

.r. d, 

8 5 

9 * 

9 S 

s, d, 

38 4 

39 I 
39 5 

1 

|H 


i. d, 
30 2 
29 9 
28 11 

5, d, 

7 10 

9 0 

9 5 

s. d. 
38 0 
38 9 
38 4 


These averages are, from the nature of the case, only rough 
approximations to the truth, but, taking them as they stand, they 
indicate, as compared with summer 1925, a small increase it! the 
cash wages of ploughmen, a small decrease in those of cattlemen, 
and a decrease of about is, a week in the cash wages of shepherds. 
There is a decrease in the value placed upon the allowances of 
ploughmen (accounted for above), and on the whole the total 
value of the weekly earnings of the married ploughmen and cattle- 
men works out at much the^same this summer as last, while that 
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of the married shepherds is down by about is. a week. There is 
no great difference between the average cash wages of the three 
classes, or between the average values of their total earnings. 

Married Ploughmen . — In the eastern part of the central in- 
dustrial area, which comprises Fife, South Forfar and the Lowland 
part of Perthshire, the married ploughmen are generally engaged 
for a year from Martinmas, and there no change was made in their 
cash wages at last Whitsunday ; but in the rest of Scotland new 
bargains are made with them every Whitsunday, generally for a 
year, except in the Lower Clyde Valley in the neighbourhood of 
Glasgow, where six months’ engagements are the rule. The result 
of these arrangements is at present approximately as follows, 
(I have taken into account newspaper reports of the results of the 
hiring fairs, and rounded off the figures, which can only be roughly 
approximate.) 


Average Weekly Earnings of Ordinary Married Ploughmen 
in Summer 1926. 


COUNTY OR DISTRICT. 

In Summer 



Cash. 

Allow- 

ances. 

Total. 

Cash. 

Allow- 

ances. 

Total. 



J. 

S. 

S . 

J. 

J. 

s. 

Wigtown 


24 

15 

39 

24 

14 

.38 

Kirkcudbright 


34 

4 

38 

34 

4 

38 

Dumfries 


33 

4 

37 

33 

4 

37 

Selkirk 


33 

5 

38 

33 

5 

38 

Roxburgh ... . 


33 

5 

38 

33 

5 

38 

Berwick 


35 

6 

41 

35 

5 

40 

Peebles ... 


35 

5 

40 

35 

6 

4 * 

East Lothian 


37 

5 

42 

36 

5 

41 

Midlothian 


38 

5 

43 

.18 

s 

43 

West Lothian 


38 

5 

43 

38 

5 

43 

Stirling 


40 

3 

43 

40 

3 

43 

Dumbarton (Lower Clyde Valley) 


40 

4 

44 

40 

4 

44 

Lanark, N.W. (Lower Clyde Valley) 


40 

4 

44 

40 

4 

44 

Renfrew (Lower Clyde Valley) ... 


40 

4 

44 

40 

4 

44 

Ayr (North) 


38 

5 

43 

37 

5 

42 

Ayr (South) 


37 

4 

4 * 

35 

4 

39 

Lanark (S.E.) 


36 

4 

40 

36 

4 

40 

Clackmannan 


40 

I 

41 

40 

1 

41 

Fife(S.W.) 


40 

I 

41 

40 

I 

41 

Fife (N.E.) 


30 

12 

42 

29 

11 

40 

Kinro.ss 


29 


40 

29 

10 

39 

Perth (S.E.) 


29 

II 

40 

29 

lo 

39 

Perth (Central) 


26 

II 

37 

27 

10 

37 

Forfar (S.W.) 


31 

II 

42 

3 « 

10 

41 

Forfar (N.E.) 


31 

It 

42 

29 

lo 

39 

Kincardine 


29 

II 

40 

30 

lo 

40 

Aberdeen (East) .. 


26 


37 

26 

10 

36 

Aberdeen (N.E.) 


*4 


35 

24 1 

lo 

34 

Aberdeen (Central) 

,,, 

23 


34 

22 

lo 

32 

Aberdeen (S.W.) 


23 

II 1 

34 

26 

lo 

36 

Aberdeen (N.W.) 

... j 

23 

11 

34 

23 

10 

33 

Banff (N.E.) 

! 

25 


36 

24 

10 

34 

Moray 


26 


37 

26 

9 

35 

Nairn 


24 

12 

36 

23 

11 

34 

Inverness (East) 


23 

II 

34 

23 

IX 

34 

Ross (East) 


24 

»3 

37 

24 

12 

36 

Sutherland (East) 


18 

13 

3 * 

18 

12 

30 

Caithness 


16 

«S 

31 

16 

*5 

31 
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jgzS] FARM WAGES IN SCOTLAND IN SUMMER 1926. 


The arithmetical average for this summer for these 38 Counties 
and parts of Counties is 38^. sd (cash 30J. allowances /j, 7^.), 
which may be compared with my estimate for summer 1925 of 
38J. lid (cash 30J. lorf., allowances Ss, id.)y an average decrease of 
about Sd. a week, due chiefly to the reduced valuation put this 
year on oatmeal and potatoes. As the numbers of married plough- 
men who draw earnings in excess of the average must be greater 
than that of the men who draw less, it may still be assumed that at 
present the average value of the earnings of an ordinary married 
ploughman in Scotland is about 39^. a week, as compared with 39^. 
last summer, and with 22s, in summer 1914, an increase of about 
77 per cent, above the pre-war level. According to the Labour 
Gazette the cost of living is now (July 1926) 70 per cent, above 
what it was in July 1914, so that the average married ploughman 
is still in a position to maintain his family at the standard of 
comfort they had attained immediately before the outbreak of war. 

Practically everywhere in Scotland the married ploughman is 
provided with a house and garden, free of rent and rates, and with 
certain allowances, such as oatmeal, potatoes, milk, coal and fire- 
wood, which vary considerably from one part of the country to 
another and even sometimes from man to man. Curiously enough, 
in Wigtown the custom still is to pay a large proportion of the 
weekly earnings in kind, valued at 14.?. a week, although in the 
other counties south of the Forth and Clyde the allowances in 
kind are only of the value of from 4^. to 6s, a week and the cash 
wages proportionately higher, while north of that line the allow- 
ances in kind are again much larger and vary in value from gs. up 
to as much as 15J. a week, with a corresponding reduction in the 
cash wage. Including cash and allowances the average weekly 
earnings of a married ploughman in the southern counties of 
Scotland are from 37.^. to 38.^. ; in the south-eastern counties, 
including the Lothians, they are from 4.0s, to 435. ; in the Lower 
Clyde Valley, 44s , ; in the rest of the central industrial area from 
40s, to 42s , ; and north of Kincardine they gradually become less 
in value, until in Caithness they amount only to about 31J. In the 
West Highlands the number of married ploughmen employed is 
comparatively small, and statistics regarding their wages and 
allowances vary considerably and hardly admit of being averaged. 
They are reported as amounting to 41s. a week in the Lewis, 
44s. lod, a week in Central Argyll, and 40s. a week in Kintyre. 

Single Ploughmen , — The wages paid to single men vary greatly 
according to their varying experience and capacity. In the South- 
Eastern Counties, where the single ploughmen are generally 
engaged for a year from Whitsunday, get no allowances, and live 
with their parents or relatives, the reporters give the average cash 
wages at about $4s. jd, per week, or much the same as last summer, 
varying from 32^*. in Roxburgh and Selkirk to 37^*. in the Lothians. 
In the rest of Scotland the single men generally make a new 
bargain every six months. In the Lower Clyde Valley and North 
Ayr the single ploughmen are reported as getting on the average 
about 2is, a week compared with 23.r. last summer), besides 
board and lodging valued at 14s, The decrease in the cash wage 
may be due to the effect of unemployment in the shipbuilding and 

403 



THE SCOTTISH JOURNAL OF AGRICULTURE. [OCT. 

engineering industries, to the stoppage of work in the mines, and 
to a consequent increase in the supply of men anxious for employ- 
ment on the farms. In Forfar, East Perth and Fife, where the 
single men usually live in bothies and get fire and light and 
allowances of oatmeal and milk, which may be valued at Js,, the 
cash wages are reported as from 24J. to 3Ss. a week, — an average 
decrease of about 2s. a week. In the North-Eastern Counties, 
where the single men generally get board and lodging valued at 
14^. a week, the cash wages of single ploughmen are reported as 
averaging 22s. a week, or much the same as last year. In Inverness, 
Sutherland, Caithness, Orkney and Shetland single men receiving 
board and lodging are reported as having cash wages from 14J. 
to 2ar. a week. In the last twelve months there has apparently 
been a decrease in the average earnings of unmarried ploughmen 
of about IS, to 2s, a week. Their total earnings for all Scotland 
may be taken as now averaging 34J. a week (cash 24s,, allowances 
lOJ.), compared with 39^. for the married ploughmen. 

From several districts come reports that farmers are laying 
down more land to grass and reducing the number of horses they 
keep and the staff they employ. On the other hand a considerable 
number of young farm-workers have emigrated to Canada and 
elsewhere, and complaints are made that, especially in the North- 
Eastern Counties, the sleeping accommodation and the food 
provided for the unmarried men on many farms are very inferior. 
It is to be hoped that Parliament will soon extend the building 
subsidy to the improvement of existing cottages and bothies as 
well as to the construction of new ones, and that this may make it 
possible to provide more cottages large enough to enable the 
married farm-worker to keep his sons longer at home instead of 
sending them away to a dull bothy or “chaamur,^^ where the 
surroundings and the food are often greatly inferior to those they 
would have if they resided with their parents, as many young 
ploughmen do in the South-Eastern Counties. 

Agreements . — Agreements regarding hours of work and wages 
have been made, either recently or in former years, between local 
branches of the National Farmers' Union and the Farm Servants* 
Union, which have had a considerable effect on the individual 
bargains made between farmers and workers, but they have not 
been universally adopted in full, even by the members of the 
Unions themselves. They are reported as still more or less in 
force in Berwick, Roxburgh, Selkirk, the three Lothians, Peebles, 
North Ayr and Argyll, but apparently have not been carried out 
elsewhere. The arrangement reported in the April issue of this 
Journal for conducting the hiring fairs in covered buildings with 
the help of registers of requirements drawn up by the branches of 
the two local Unions, has been extended to Glasgow, Ayr, Dalkeith, 
Haddington, Earlston and Hawick, and has proved on the whole 
successful. It promises to be a great improvement on the old 
haphazard way of conducting bargains in the open street, in all 
sorts of weather, perhaps in the middle of a noisy crowd, or in a 
public-house, and must conduce to the greater comfort of all 
concerned, and especially of the women. 

Wtmen Workers.^Va the South-Eastern Counties (Roxburgh, 
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Berwick, East Lothian and Midlothian), it is common to employ 
women to work in the fields, engaging them for a year from 
Whitsunday at a cash wage fixed at so much a week, plus a 
harvest fee of from £i to £2, and sometimes a small allowance of 
potatoes. These additions may be reckoned as worth about is. a 
week for all the year round. Their average earnings were about 
I3.r. a week in 1914, and are now about 24^. (cash 23^., allowances 
li*.), or much the same as last year. In the rest of the country 
women working on farms, on other than temporary engagements, 
are generally employed as dairymaids or kitchen maids, and are 
boarded and lodged in the farm-house. A common cash wage for 
a dairymaid is £20 or £22 for the half-year, but some experienced 
women get up to £2$. An experienced kitchenmaid gets about 
;^i8 or ;^2i in the half-year. Casual women out-workers are 
generally paid at the rate of from 3^. to 4s. a day, averaging about 
3J. 6rf, and sometimes rising to 5^. a day during harvest and 
potato-lifting. 

Working' Hours on Farms . — As regards working hours no 
important change has been made in the last twelve months, and 
the arrangements in force are still much as they were described in 
the Journal for last October. 


The fourth annual conference of Scottish Agricultural 
Research Workers was held at Aberdeen on 6th and 7th July, 


Scottish Agricultural 
Research Oonference. 


and was attended by nearly a hundred 
persons interested or engaged in agricul- 
tural research or education in Scotland. 


The first session was devoted to a series of papers on “The 
Role of Iodine in the Nutrition of Animals.” Dr. J. B. Orr, 
director of the Rowett Institute, giving an outline of the history 
of research in iodine metabolism, stated that until recently it had 
been chiefly associated with goitre. It had been shown that 
endemic goitre could to a large extent be prevented and cured by 
the administration of iodine, and in Switzerland and other countries 
iodine was being systematically fed to the people with excellent 
results. In the Middle West of America the feeding of a small 
amount of iodine to young pigs had prevented a loss estimated at 
1, 000,000 per annum, and it had also been found that the use of 
mineral salts containing iodine had prevented goitre in sheep. 
These discoveries had b^n of very great economic value to agricul- 
ture in America. On the medical side it had been found that the 


feeding of small amounts of iodine to school children in certain 
States of America had resulted in freedom from goitre and, in 
addition, more rapid growth ahd increased intelligence. These 
results gave research in iodine a strong practical interest. At the 
Rowett Institute they had conducted experiments to discover 
whether the addition of iodine to the normal ration of pigs resulted 
in increased growth ; to investigate the difference in the amounts 
of iodine in pastures from different areas: and to discover the 
amount of iodine in milk, and whether that amount could be 
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Stored by feedh^ iodiae to the cows. In sonis cues, with sDcdai 
diets, the addition of iodine had strikitm^ dSxts; In others It 
no effect The general results seemed to indicate that in many 
districts at least the iodine intake of animals with their ordinary 
diet was sufficient, but that in other areas it was insufficient 
Interesting results in regard to the use of iodine in the ptevention 
of joint-ill in foals were also discussed. Further contributions were 
made by Dr. Henderson on the beneficial effects of iodine on 
human beings and the official means taken in various countries to 
secure a sufficient intake of iodine ; by Dr. Leitch on the varying 
amounts of iodine found in milk in different districts; by Dr. 
Macgregor Skene on the influence of iodine in the growth of plants ; 
by Dr. Reid on the stimulating effect of iodine on intestinal move- 
ment ; by Mr. O’Brien on the value of iodine in preventing navel- 
ill in foals; and by Mr. W. Brown on the therapeutic aspect of 
iodine. 

Dr. H. E. Magee and Mr. A. Crichton gave details of experi- 
ments on the effect of heat on the nutritive properties of milk. An 
article on the subject will be found at pa^e 377 of this Journal. 

Messrs. A. Calder, B.Sc., and A. D. B. Smith, B.Sc., contributed 
a paper on “ The Part Played by In-Breeding in the Formation of 
the Clydesdale and Shorthorns respectively.^’ This dealt with the 
different systems of in-breeding practised in the two breeds and 
showed that, while very little in-breeding had taken place in the 
foundation period of Clydesdales, in the case of the Shorthorn the 
most intensive in-breeding took place in the formative stages. 
Homozygosity had been attained in the case of Shorthorns by 
in-and-in breeding and in the Clydesdales by resorting to line 
breeding. Other systems of in-breeding were referred to with the 
object of showing the systems of mating which gave the best 
results. 

In view of the attention that is now being directed to problems 
of soil investigation and of the great importance attached to the 
development of the knowledge of colloids and colloid chemistry, 
Professor Hendrick’s paper on “ The Exchangeable Bases of the 
Soil ” was of particular interest. He stated that the clay and the 
humus were both capable of absorbing and of fixing bases from 
solutions of neutral salts, and at the same time of giving up to the 
solution other bases in equivalent amount. That was what was 
called base exchange. As a rule lime was the principal exchange- 
able base held by the soil, but by continued treatment with a 
solution of a salt of one particular base all the other bases could 
be replaced by that one base, the others entering into solution. A 
much clearer view as to base supply in the soil and its relation to 
soil properties and fertility had recently been gained, and it was 
probable that future knowledge of replaceable bases would greatly 
modify methods of soil analysis. 

In a supplementary paper on “The Bases in the Drainage of 
Craibstone Soil,” Mr. Hugh D. Welsh said that few investigations 
as to the composition of drainage from agricultural land had been 
carried out in this country. For agricultural purposes it is 
important to know what is removed from the soil in the drainage 
water, and to what extent. 
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A short account of results obtained by other investigators was 
given with reference to the bases removed. 

It was pointed out that most of the results recorded elsewhere 
arc obtainable from soils which have been filled into the lysimeters. 
Owing to the thorough breaking up and aeration which the soils 
undergo their state of consolidation is altered, chemical changes 
are accelerated, and the manner and rate in which water and air 
pass through them is greatly changed. It is better therefore that 
the soil should be in its natural condition as in the Craibstone 
lysimeters. These were described, and an account was given of 
their cropping and manurial treatment. 

Lime was removed in the drainage to a greater extent than 
any of the other bases determined. Dung and artificials had little 
effect on the amount, but the addition of lime raised the concen- 
tration in the drainage, especially in the first two years. The 
greatest concentration occurred when the plots were bare. 

Magnesia was found in much smaller amount than calcium. 
Dung and artificials effected a rise in concentration in the second 
year only. Lime increased the content in the first two years, 
when there was a falling away. 

Potassium was removed in smallest amount. Dung and 
artificials had no effect on the concentration, but lime raised it in 
the first year, after which there was a decrease. 

Sodium was leached out in almost the same concentration as 
lime. Dung and artificials did not show an increase in any year, 
while lime gave an increase in the first year which raised the average 
figure considerably. 

The loss of nitrogen in the drainage was very small. In the 
first year of observation the loss was about 43 lbs. per acre per 
annum, but it is evident that with cropping little nitiate escaped 
to the drainage even in wet weather, and seldom exceeded i lb. 
per acre per month. 

It appears that the danger of washing out of nitrogen and 
soluble manures is much less than is generally supposed, especially 
when the soil is covered by crop. 

Mr. D. G. O'Brien, Advisory Officer in Plant Pathology at the 
West of Scotland College, gave a paper on “ A Nematode Disease 
of Potatoes.” This disease had been found to be caused by the 
attacks of the beet eelworm, and was fortunately confined as a 
rule to gardens, allotments, and districts where potatoes were 
grown in close rotation in the field. A serious aspect of the 
disease was that it exposed the plant to secondary infection of all 
kinds. It was considered that biological methods of control 
would be more practical in combating the parasites than soil 
sterilisation or general chemical methods. 

Mr. J. A. Symon, one of the Board's inspectors, contributed a 
paper on an agricultural survey of Kincardineshire carried out in 
the winter of 1924-5, an account of which appeared in the July 
number of the JOURNAL. 
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The Heather Burning (Scotland) Act, 1926, which was intro- 
duced to the House of Commons as a private Member’s Bill in 

B 4.1. s it, February last, received the Royal Assent on 

(ScoSSd)ASri 926 . 4 *** describing briefly its 

' ' provisions it may be of interest to refer to 

previous legislation and investigations on the subject. 

Game {Scotland) Act, 1772. — Except during a period of emer- 
gency caused by the Great European War, heather burning in 
Scotland has until now been regulated by the old Game Act of 
1772. Under this Scottish statute the burning of heather was in 
normal circumstances prohibited during the period from iith 
April to 1st November in any year. In the case of “high and 
wet muirlands,” however, a proprietor occupying such land had 
the right to burn heather thereon between iith and 25th April. 
A similar privilege was extended to a tenant, provided (i) he had 
obtained the written consent of the proprietor, and (2) this 
authority had been recorded in the Books of the Sheriff Court. 
These provisions, frankly in the interests of the preservation of 
game, gave a limited power of discretion to the proprietors of 
“ high and wet muirlands ” ; grazing tenants occupying such lands 
were dependent upon the proprietors or their deputies for the 
manner and the extent to which this power was exercised. 

Defence of the Realm Regulation zM (10) (1917- 1921). — 
During the war, when the importance of food production was 
paramount and the complete utilisation of hill grazings formed 
part of the nation's agricultural policy, it was enacted by Regula- 
tion 2\1 (10) of the Defence of the Realm Regulations that “the 
occupier of any land in Scotland shall be entitled after due 
notice in writing to the owner of such land and to the owner of 
adjoining woodlands, and with due care to prevent damage, to 
make muirburn at any time between ist October and 30th April, 
when the same would otherwise be unlawful.” This regulation 
had effect from 29th March 1917 until 31st August 1921 ; during 
that period, therefore, the grazing tenant had, subject to the terms 
of the Regulation, statutory authority to burn heather on land of 
any class in his occupancy, not only during the period hitherto 
prescribed by the Act of 1772, but also in the month of October 
and in the last twenty days of April. 

Game and Heather Burning {Scotland) Committee {\g\g-1g21), 
— The question of the adoption as part of the permanent Code of 
the provisions of Regulation 2M (10), and various other emergency 
measures having relation to game, occasioned much controversy at 
the end of the war. Eor the purpose of clarifying the several 
problems then under discussion, the Secretary for Scotland of that 
time appointed in November 1919 the “Game and Heather Burn- 
ing (Scotland) Committee” to consider and report, inter alia, 
whether the provisions contained in Regulation 2M (10) of the 
Regulations for the Defence of the Realm “ should be permanently 
enacted with or without modifications, and if with modifications, 
with what modifications?” This Committee made exhaustive 
inquiiy in the matter of heather burning and heard a considerable 
volume of evidence on the subject. In their report presented in 
July 1921, they discussed the reasons that had contributed to the 
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general failure in Scotland either to appreciate the advantages of 
burning heather in a systematic rotation or to adopt such a practice. 
Through this continued neglect the output of mutton and wool from 
hill grazings was much lower than it might be. The Committee 
suggested various reasons for the condition referred to, e.g.: — 

( 1) The interest, or supposed interest, of the shooting tenant 
who may be ignorant of the advantages of systematic burning. 

(2) The fact that especially on some of the smaller estates 
undue authority is relegated to gamekeepers. 

(3) The difficulty of burning a regular area of heath every 
year owing to the variability of the season. 

They concluded that, while the provisions of the Act of 1772 
did not safeguard the reasonable interests of the grazing tenant, 
the indefinite continuance of Regulation 2M (lo), under which 
tenants were granted sole control of the burning on land in their 
occupation, could not in justice be supported. The Committee 
recommended that the Agricultural Committees, acting on instruc- 
tions given by the Board of Agriculture for Scotland, should ascer- 
tain the arrangements in force on each estate in their respective 
areas. Where these appeared to be unsatisfactory, the Agricultural 
Committee should endeavour to obtain the adoption by voluntary 
agreement of a scheme that would secure the interests of all con- 
cerned. Failing such agreement, recourse should be had to com- 
pulsory power vested in the Board. The Committee considered 
that the onus of burning should rest with the proprietor, who 
might, if he desired, transfer the responsibility to the grazing 
tenant On the question of the legal period for burning, the 
Committee proposed that the normal season should be from ist 
October to 15th April (instead of from ist November to loth 
April, as in the Act of 1772), with extension to 25th April if this 
were warranted owing to the condition or the situation of the 
moor. This extension should be recorded with the Agricultural 
Committee, instead of being recorded in the Sheriff Court Books, 
as under the Act of 1772. 

It may be noted that the local Agricultural Committees in 
Scotland referred to above were disbanded at the end of 1922. 

Heather Burning (Scotland) Act, 1926. — The new Act, which is 
now in operation, provides that the statutory period for heather 
burning in Scotland shall be from ist October to 15th April of the 
following year instead of, as heretofore, ist November to nth 
April. Should, however, the proprietor of any class of land, or the 
tenant with the proprietors written authority, so desire, he may 
burn heather between i6th and 30th April of any year. Further, 
if the lands in question are a deer forest situated at more than 
1 500 feet above sea level, the limit of this extension of time is 
15th May, subject always, in the case of a tenant, to his obtaining 
the proprietor's written authority. 

Any tenant of land who is of opinion that he is unduly restricted, 
cither by the terms of his lease or otherwise, in the matter of 
heather burning, is entitled to apply to the Board of Agriculture 
for Scotland for an Order regulating ‘‘muirburn ” on his land. If, 
after certain statutory procedure, the Board are satisfied of the 
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merits of the application, they may make an Order prescribing the 
conditions under vihich heather burning may be tarried out in any 
year during the currency of the lease. Such an Order shall not, 
however, authorise heather burning on any day outside the period 
between ist October and isth April of the following year; the 
extension of the latter date to 30th April, or to iSth May* in the 
case of high-lying deer forests, will depend upon the proprietor's 
consent being obtained as indicated in the preceding paragraph, or 
upon the operation of a further provision of the Act which is 
referred to below. 

If the tenant of any lands who, either in terms of his lease or 
by virtue of an Order made by the Board of Agriculture for Scot- 
land for the regulation of muirburn on these lands, is entitled to 
burn heather after i6th April desires to do so, it is necessary for 
him to apply to the proprietor or his agent for written authority. 
If within seven days of the application the proprietor has intimated 
his refusal or has failed to reply thereto, it is open to the tenant, 
after giving written notice to the proprietor, to make an application 
to the Board of Agriculture for Scotland. If, on consideration, the 
Board are satisfied of the expediency of the tenant's proposals, they 
may make an Order authorising the tenant, subject to any neces- 
sary conditions, to burn heather during the whole or part of the 
period from i6th to 30th April, or from i6th April to 15th May in 
the case of high-lying deer forests, of the year to which the Order 
relates. 

The provisions of the old statute for the recording of special 
authorities in the Books of the Sheriff Court are repeal^. 

The term tenant," in addition to its ordinary meaning, is 
defined as including the Committee appointed under the Small 
Landholders (Scotland) Acts for the management of any Common 
Grazing to which these Acts apply. 


Rural Scotland during the War, by various Authors. (Oxford 
University Press, 12s, 6d. net). This is a new volume of the 
~ . British Series of the Economic and Social 

History of the World War," promoted by the 
Carnegie Endowment for International Peace. The British series, 
which is much further advanced than that of any other country, 
now runs to sixteen volumes or parts of volumes, and about a 
dozen more are in preparation. This is the second volume devoted 
exclusively to Scotland, the other being “The Industries of the 
Clyde Valley during the War,” and it deals, besides agriculture 
and land settlement, with fisheries and with the jute industry, 
which do not directly concern the readers of this Journal. 
Professor W. R. Scott, who is a member of the Editorial Board 
for Great Britain, has edited the volume, with an introduction, and 
has also contributed an account of Scottish land settlement. 
“Scottish Agriculture, with special reference to Food Production,” 
is the work of Mr. H. M. Conacher, while Mr. J. F. Duncan writes 
on the “ Scottish Agricultural Labourer." 

It is now nearly eight years since the Armistice of November 
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1918, and the interval is long enough for the story of the struggles 
of the war to come with a certain freshness to the reader's mind. 
Mr. Conacher's subject was briefly dealt with by Sir Thomas 
Middleton in a chapter in his volume in the same series on ‘‘ Food 
Production in War," but the present writer naturally goes into 
much greater detail. Beginning with a description of the char- 
acteristics of Scottish agriculture as determined by geology and 
climate, he shows that at the outbreak of war the Scottish farmer 
had ‘‘less to recover” than the English, owing to the comparative 
importance in Scotland of beef, mutton and wool, the home 
market for which had suffei ed less than that for wheat. Further, 
the Scottish system of long rotation, in contrast with the sharp 
division in England between arable land on short rotation and 
permanent grass, made it easier for the Scottish farmer to turn 
over for a time to the increased production of cereals and potatoes. 
Dealing in detail with various aspects of farming, Mr. Conacher 
expresses the views that “altogether the sheep farmer did well 
out of the war ; ” that “ as finally adjusted, the system of controlled 
prices does not seem to have worked unfairly for the Scottish 
dairy farmer ; ” and that “the movement for increased production 
(of wheat, oats and potatoes) in Scotland was directed with judg- 
ment and intelligence, and the results w^ere obtained without dis- 
proportionate loss to the taxpayer either in liabilities for com- 
pensation or in improvising the necessary machinery on an 
extravagant scale.” The great increase in the production of 
cereals and potatoes in 1917 and 1918 was carried out without 
any marked decrease in the numbers of live stock, and it is also 
notable that the enormous acreage of oats in 1918 gave an average 
yield per acre 2^ bushels above the average of the preceding ten 
years. 

Before the end of the war practically everything the farmer 
produced or used was subject to maximum prices controlled by 
one department or another, and many of his requisites were 
rationed. The minimum prices fixed for wheat and oats by the 
Corn Production Act of 1917 did not operate in practice, but the 
guaranteed price for potatoes of the 1918 crop led to some diffi- 
culty owing to the unexpectedly large surplus that was left at the 
end of the season, 

Mr. Conacher points out that as affecting agriculture the late 
war is not to be compared with the revolutionary and Napoleonic 
wars ; but that a century ago other forces were at work besides 
the war to change the conditions of agriculture. It is doubtful 
whether the war has made any great difference to the future of 
Scottish agriculture on its broader lines. Among the temporary 
war measures, however, were the increased powers given to tenant 
farmers to destroy game and deer damaging their crops, and ^to 
bum heather. The withdrawal of these powers has given rise to 
much discussion, and the status quo may not ultimately remain.' 
A probably permanent result of the war, and one of some im- 
portance, is the working of allotments by townsmen, which scarcely 
existed in Scotland before the wan 

* The Heather Burning (Scotland) Act, which received Royal Assent on 4th 
August last, is dealt with elsewhere in this issue of the Journal, 
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No one more competent than Mr. J. F. Duncan could hav6 
been chosen to write about the Scottish farm servant His first 
chapter gives a concise account of the pre-war conditions of 
service on Scottish farms — housing, hours, wages and methods of 
payment. “The Scottish farm worker,^* he says, “is still a 
craftsman with a real pride in his craft’* As compared with those 
of England, the men on Scottish farms are more highly specialised, 
and more women are regularly employed. Further, there had 
been for some years before the war a steady stream of emigration, 
largely to Canada, and mainly from the eastern and north-eastern 
districts, where unmarried men predominate. Hence it might 
seem that there was less possibility of recruitment for the army in 
Scotland than in England. But by July 1918 the figure had risen 
to 36*5 per cent,, which means probably that more than half the 
men in the prime of life had been taken for the army. About 
half the total deficiency was made up by lads under military age 
and by substitute labour, less efficient than the men that had gone. 
Seasonal help was also given by soldiers, many of them quite 
unused to farm work. In these circumstances, great credit is due 
to the farm workers for the results that were obtained in 1918. 

Mr. Duncan deals at some length with the question of wages, 
and with the Wages Committees set up under the Corn Production 
Act. “Taking the country as a whole,” he says, “it is the fact 
that the fixing of minimum rates did not serve any useful purpose 
for the workmen in agriculture in Scotland.” In the matter of 
hours and social conditions he is able to point to more satisfactory 
results. The movement for shorter hours which had begun before 
the war was resumed when the strain was over, and now “it is 
generally true to say that farm workers are working at least ten 
hours a week less on the average than was the case at the out- 
break of war.” Apart from such changes as this the war indirectly 
increased the farm workers’ sense of their own value to the com- 
munity. “ Their industry became one of the most essential in the 
nation. . . . From an inarticulate class they progressed rapidly 
until they had a voice in communal affairs.” 

The most hopeful social change is the founding of the Scottish 
Women’s Rural Institutes, which are rapidly covering rural Scot- 
land. The National Farmers’ Union of Scotland and the Scottish 
Farm Servants’ Union have branches in every county, and 
“altogether the war years have brought to rural Scotland a 
welcome increase in associated effort, which cannot be without effect 
in building up the much-needed community and social interest.” 

Professor Scott had a difficult task in compressing into forty 
pages an account pf Scottish Land Settlement. His article is in 
fact, so far as we are aware, the first comprehensive review of the 
subject that has appeared. The successive reports of the Board 
of Agriculture for Scotland tell the story of its work from year to 
year, with incidental remarks on special points that may emerge. 
The eloquence of politicians has thrown on the subject more heat 
than light. Professor Scott has the advantage of being an un- 
official and non-political person, with a w'ide knowledge of the 
economic history of Scotland and a capacity for disentangling the 
essentials from a thicket of controversy. 
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A brief summary of the events that produced unrest in the 
Highlands and Islands leads on to the appointment of the Crofters 
Commission (to which Professor Scott makes only a passing 
reference) and the Congested Districts Board. The Highlander 
‘‘ refused to become an * economic man/ and remained essentially 
human, if sometimes a little perverse/' and in the last quarter of 
the 19th century the assumption generally made by responsible 
persons that the land question was a purely economic one began 
to give way. It was recognised that questions of a social nature 
and of general policy w'ere also involved. Hence the prominence 
of the Scottish Land question in the policy of the Liberal 
Government of 1905, which after a long struggle got the Small 
Landholders Act passed in 1911. “It is possible, even probable/' 
says Professor Scott, “ that this Act represents the greatest common 
measure of agreement amongst a variety of opposed opinions that 
was obtainable at the time. But it was the tension of contending 
forces and represented a highly unstable equilibrium." Thus the 
new Board of Agriculture was faced with considerable difficulty 
in endeavouring to carry out the duties laid upon it. Professor 
Scott rightly points out that the problem was exceedingly com- 
plicated owing to the diverse nature of local conditions. Further 
the expectations both of applicants for holdings and of their Par- 
liamentary supporters were disappointed by the delays, largely 
unavoidable, that attended the Board's work throughout the first 
two years. Then for four years land settlement work was almost 
at a standstill. 

With regard to the post-war policy of land settlement “ much 
criticism," says Professor Scott, “ is ill directed in so far as it views 
a past situation in the light of fuller later knowledge," and we may 
remark that in his comments he perhaps hardly gives enough 
weight to this consideration. His chief criticisms are that the 
work of preparation for dealing with demobilised men should 
have been further advanced when the Armistice came ; that steps 
should have been taken to have a certain number of holdings ready 
as soon as possible after demobilisation (on which it may be pointed 
out that such procedure was of doubtful possibility under the 
Board’s existing powers); and that the reduction, in October 
1919, of the annuity for repayment of building loans, with interest 
and insurance, to £2 per ;£’ioo, with a corresponding increase in 
the length of the period of repayment, was an unwise step.^ 

It must not be thought, however, that Professor Scott under- 
values the work that has been accomplished, or ignores the success 
of small holders fortunate enough to have been settled before the 
inflation of values took effect He points out, too, that the post- 
war situation was immensely complicated by the danger of grave 
social disorder in certain districts if there had been prolonged delay 
after demobilisation, and in such conditions loss was inevitable. 
For the delay and disappointment that did occur he does not 
blame the Board of Agriculture exclusively. “ Dealings had to be 
carried on with law agents in Edinburgh, whose business and 
disposition it is to exhaust all the resources of the law." Again, 

1 The revaluation mentioned in the footnote to p. 253 of Professor Scott’s 
article has now been completed. 
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with regard to Highland applicants, “ If we mean to pay a man £i 
in the future, it is not safe to promise him more than The 
latter sum will grow in his mind to such an extent that when he 
receives his £ i he will be disappointed, but not bitterly so.” 

The position now is that the claims of ex-service men are 
within sight of being provided for, subject to a strict observance 
of the Government’s instructions as to economy. There remains 
the wider question of the civilian demand. ’’When the time 
comes,” says Professor Scott, “ it will be necessary to reconsider 
the whole position. Something will have been accomplished 
towards meeting the social ideals which lay at the root of the 
movement, but not enough. . . It will be a question of what the 
country can afford to spend upon a movement which, in Scotland, 
has many social arguments in its favour.” 

Preliminary Report of an Investigation into the Artificial Drying 
of Crops in the Stack. Bulletin No. 2, Institute of Agricultural 
Engineering, University of Oxford. (Clarendon Press, 2s. 6(1 .) — 
In a damp, uncertain climate such as that of Britain it would be a 
great advantage to the farmer if he could stack his grass and clover 
green and dry it into hay in the stack, and if he could safely stack 
his wet sheaves on a moist autumn morning direct from the binder 
and then, by driving the moisture out of the stack, get his grain 
and straw into good condition. The advantage would be still 
greater if he could do these things more cheaply than he can make 
hay or save grain in the ordinary old-fashioned way in the field. 
The problem of artificially drying fodder and grain crops is an 
attractive one, and many attempts have in recent years been made 
to solve it. The latest of these attempts has been made by the 
recently founded Institute of Agricultural Engineering at Oxford, 
and Bulletin No. 2 gives an account of the investigations and 
experiments which have been carried out under the auspices of 
the Institute. 

The Bulletin is divided into two parts and Appendices. Part I 
is called “Field Work,” and gives an account of certain of the 
practical trials of crop drying carried out in the years 1923, 1924 
and 1925, while Part II deals with Laboratory work and 
Theoretical Considerations. It is to Part I that one turns with 
most interest. 

The trials in 1923 were mainly with cold air and were merely 
preliminary. In 1924 the trials were with air heated in the 
apparatus which is the special feature of the Oxford system. 
Three such sets of experiments are described, and it is concluded 
from results that the system is practical and economical, and con- 
sequently manufacturers were allowed to make machines of the 
approved design and place them on the market for the season 
1925. It is stated that in 1925 there were 13 demonstrations 
in various counties and five at Agricultural Shows. Some account 
is given of five of these only, including the experiments carried out 
at Craibstone, of which an account has already appeared in this 
Journal.^ Few details Rre given of any of these five demonstra- 
tions and in no case is the cost of drying the hay or com stated, 

* “Experiments on Making Hay with Heated Air,’’ April 1926, pp. 136-46. 

414 



REVIEWS. 


1926] 

though It is claimed or inferred that all were successful, except 
that at Craibstone, where the “ very disappointing results are 
ascribed to the machines being " mechanically defective.” Even in 
the case of this experiment it is stated that “ the hay produced* was 
of fine quality/' but it is not mentioned that only a small part of 
the grass used was turned into hay at all, and that at an excessive 
cost The general conclusion drawn from the demonstrations and 
experiments of 1925 appears to be very optimistic in view of some 
of the results actually obtained. 

The longest section of the Bulletin is Part II, much of which is 
of comparatively little importance. While this part contains much 
elementary theoretical matter, which might have been cut down 
without reducing the value of the Bulletin, more space might well 
have been given to Part I. Precise and accurate details as to such 
ordinary matters as the moisture in the crops at the start and at 
the conclusion of drying, the fuel consumed by the motor and by 
the heater per ton of crop dried, the cost of fuel on the farm per 
ton of crop dried, &c., would have been useful, and it would have 
inspired more confidence in the general methods by which these 
experiments are carried on and in their results had such informa- 
tion been given. 

One finishes the perusal of this bulletin with the impression 
that a great deal still remains to be done before a reliable and 
economical method of drying crops in the stack, fit to be used by 
the ordinary farmer, is produced. 

Estate Accounts, by C. S. Orwin and H. W. Kersey. (Cambridge 
University Press, 3.^. 6cl. net) — This little book will appeal, by its 
title, to the small but diminishing circle of people who are interested 
in Estate Management ; and that appeal will be enhanced when 
the reader finds not only that the authors possess a practical know- 
ledge of estate accounts, but also that they have written what they 
have to say in a direct and lucid style without padding or circum- 
locution. 

The book is obviously based on the conditions and practice 
prevailing in England, and probably the authors would not claim 
that what they have to say applies equally to the practice of estate 
accounts in Scotland, The word “obviously” has been used 
because the two following extracts near the beginning of the book 
cannot truly be applied to Scotland : — 

(1) “Although the days are gone (though not very long 
since) when it was not uncommon to find that the accounts of 
very considerable estates were comprised in a cash book, it is 
still doubtful whether the full value of book-keeping as an aid 
to management is sufficiently realised/’ 

(2) “ It will be within the memory of some that when pro- 
vision was first made, in the year 1910, to refund to landowners 
income tax in respect of income laid out on maintenance of 
property in excess of the statutory allowances, a very small 
proportion of the amount budgeted for by the Chancellor of 
the Exchequer was claimed during the following year or two, 
because comparatively few estate offices kept books in a form 
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w^hich would provide the information needed to substantiate a 
claim/’ 

All this may be perfectly true of England, but in the absence 
of direct proof it would be surprising to know that Scotland had 
not claimed the repayment of a tax to which she was legally 
entitled, and it would be even more surprising to know that it was 
due to the absence of proper accounting by the estate factors of 
Scotland, who are noted for the thorough way in which they keep 
their accounts. It would be interesting to trace to its source this 
characteristic of estate management in Scotland, and to find out 
whether it was due to the inherent frugality of the race or to the 
association of so many landed estates with legal firms, who, in co- 
operation with the landlords and factors, have raised the keeping of 
estate accounts to a very high standard. 

The space available for this review does not permit of a detailed 
discussion of the contents of the book, but there is room for a few 
observations. Although one may not agree with some of the 
details of the system of book-keeping or the forms given here, 
every agent and factor will heartily agree with the two general 
principles which the authors have emphasised in their introductory 
remarks. The first is that the system of book-keeping should be as 
simple as possible, “ so as to entail the minimum of clerical work 
compatible with the maximum of information on the progress of 
management ” ; and the second is that no stereotyped form of 
accounts can be devised which can be the most suitable for every 
estate, or, as it is summed up by the authors, “ No form is best in 
all circumstances and for all time.” 

In the chapter on the ‘‘ Description of the Account Books 
required ” one misses any reference to a Rent Ledger in which the 
state of every tenant’s rent account can be seen at a glance, and 
which in Scotland is regarded as an indispensable part of the equip- 
ment of an estate office. 

The book should be stimulating and helpful to the young 
student, and factors will read it with interest and pleasure ; never- 
theless, so far as Scotland is concerned, it is not likely to cause 
many changes in the existing system of keeping estate accounts. 


General Assembly 
of the International 
Institute of Agri- 
culture. 


The Eighth General Assembly of the International Institute 
of Agriculture was held in Rome from 19th to 26th April 1926, 
and was attended by representatives of 62 
different countries. The British Delegation 
included representatives of the Ministry of 
Agriculture and Fisheries, the Board of 
Agriculture for Scotland, and the Ministry of 
Agriculture, Northern Ireland, and also, for the first time, a 
representative of farmers’ associations in Great Britain. 

The financial position of the Institute gave rise to much 
anxious discussion, and the scheme finally adopted is a com- 
promise between the Institute’s needs and the ability or willingness 
of the various Governments to make adequate contributions. The 
estimated income for the years 1927 and 1928, reckoned in gold, is 
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about equal to the income received before the war, so that no 
allowance is made^ for the decrease in the purchasing power of 
gold. The salaries of the Institute’s officials are inadequate, and, 
while further provision is being made to meet the increased cost of 
living, the whole question of salaries is to be considered at the 
next Assembly. The British Government’s contribution under 
the new scheme will actually be less than it has paid under the 
provisional scheme recently in force (see Vol. V. of this Journal, 
October 1922, page 428), and it has been suggested that the 
balance should continue to be paid for such purposes as that of the 
Bureau of Colonial and Tropical Agriculture mentioned below. 

The General Assembly of 1924 decided that the Institute 
should endeavour to establish direct relations with agricultural 
associations throughout the world. Formerly its direct communi- 
cations were confined to Governments, and all the delegates to the 
successive Assemblies were officially nominated. It was, however, 
felt that contact with unofficial opinion would be of advantage, 
and a scheme has been formulated to attain this. As has been 
mentioned, the British Delegation on this occasion included an 
unofficial member, and further steps are being taken to bring (so 
far as Scotland is concerned) the Highland and Agricultural 
Society, the Chamber of Agriculture and the National Farmers* 
Union into direct relation with the Institute. 

A new project of importance is the establishment of a Bureau 
of Colonial and Tropical Agriculture in the Institute, to give 
greater attention to tropical products than has hitherto been possible. 
It is hoped that the Governments concerned, among which our 
own is included, will be disposed to make special contributions for 
this purpose. 

On the statistical side the chief subject of discussion was the 
World Census of Agriculture proposed to be taken in 1930. Before 
the Assembly met there was a conference of statisticians who 
revised a draft scheme prepared for their consideration, and this 
scheme as revised was adopted by the Assembly. The Inter- 
national Education Board of the United States has made a sub- 
stantial grant towards the expense of this great enterprise, and an 
American expert is engaged in the preliminary work. 

The Assembly of 1924 passed certain resolutions regarding 
the organisation of the Institute’s work. Some of the Delegations 
expressed the view that these resolutions had received insufficient 
attention during the intervening years. The question was com- 
• plicated by the existing political situation in Italy, and public 
discussion of the points involved was felt to be inexpedient. The 
United States Delegation submitted a “Statement of Principles ” 
which, with modifications, was adopted by the Assembly, and Sir 
Daniel Hall, head of the British Delegation,' said that they ex- 
pected the reorganisation scheme to be carried before the next 
Assembly. If they were satisfied as to the future working oT the 
Institute, they were prepared to recommend the British Govern- 
ment, if necessary, substantially to increase its contribution. 
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Agricultuml Statistics of Scotland^ — All three Parts of 

the Agricultural Statistics of Scotland for 1925 have now been 
issued by H.M. Stationery Office. Part I con- 
noiieationi. tains the returns of acreage and live stock for 
each county and county district, and also gives particulars regarding 
agricultural holdings and agricultural workers; Part II deals with 
the produce of the principal crops, details being given for counties 
alone; Part III records the prices of agricultural produce and 
requisites and the supplies of live stock at certain markets. The 
prices of the three Parts, which may be obtained either directly or 
through any bookseller from H.M. Stationery Office, 120 George 
St, Edinburgh, are 3^., is. 3^/., and 2s. respectively, or 6s. in ^ 1 . 
These prices show a substantial reduction as compared with those 
charged for the statistics for 1924, which amounted in all to los. 

Guide to Current Official Statistics^ Volume IV . — The new 
issue of the Guide deals with statistical publications issued during 
the year 1925, and also includes as usual references to those issued 
in the earlier part of the present year. We are glad to note that 
this volume has been issued at an earlier date than any of its 
predecessors. Further progress in this direction will greatly in^ 
crease the usefulness of the GUIDE. We need not repeat what we 
have said on earlier occasions (see the issues of this Journal for 
January 1924, January 1925 and January 1926) regarding the scope 
and plan of the Guide, which is now widely recognised as an 
indispensable book of reference. Copies may be obtained from 
H.M. Stationery Office, 120 George St, Edinburgh, either directly 
or through any bookseller, price is. net, or by post is. ^^d. 


The scheme for the provision of scholarships and maintenance 
allowances for the sons and daughters of agricultural workmen 
and others in Scotland was instituted in 1922 
emtum accordance with the provision of section 3 

Scholari^PB Corn Production Acts (Repeal) Act, 

1921, by which a sum of 150, 000 was paid 
into the Agriculture (Scotland) Fund for the purpose of providing 
a special fund for promoting agricultural development, including 
the establishment of scholarships and maintenance grants for the 
sons and daughters of agricultural workmen and others.” From 
the money thus provided a sum of ;fiS,ocx) was set apart for the 
scholarship scheme ; and it was decided that this sum should be 
spent over a period of five years, during which the scheme would ^ 
be regarded as experimental. 

Scholarships were awarded under four classes as follows : — 
Class I. Short Course Allowances, not exceeding 35.^. per 
week for the period of the course, which enabled the holders 
to attend short courses of from four to ten weeks’ duration in 
agriculture, horticulture, dairying, poultry-keeping, &c. 

Class II. Certificate Course Scholarships, each not excced- 
ing £so in value, which enabled the holders to attend courses 
of instruction in agriculture, horticulture, dairying, poultry- 
keeping, &c. These courses, as a rule, required attendance at 
classes during one session of about twenty weeks. 
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Class III. Dipldma Course Scholarships, each not exceed- 
ing ;^I20 in value, or £40 per session, which enabled the 
holders to attend the courses of instruction for diplomas 
awarded by Agricultural Colleges in Scotland. These courses, 
as a rule, required attendance at classes during three sessions 
of about twenty weeks each. 

Class IV. Degree Course Scholarships, each not exceed- 
ing £360 in value or ;^I20 in any one year, tenable while 
students attended courses of instruction for the degree of 
B.Sc. (Agriculture) of a Scottish University during three 
academic years or thereby, or for the qualification of 
M.R.C.V,S. at the Edinburgh or Glasgow Veterinary Colleges, 
which extended over four sessions. 

In addition to these allowances, class fees were paid in respect 
of all scholarships awarded ; and in certain cases allowances were 
made to cover necessaiy travelling expenses. 

Benefits under the scheme were confined to — 

(a) The sons and daughters of agricultural workmen ; 

(i) The sons and daughters of other rural workers, includ- 
ing smallholders, whose financial circumstances were com- 
parable to those of agricultural workmen ; 

(c) Persons who were themselves dona fide workers in 
agriculture, or its allied pursuits, whose financial circumstances 
were comparable to those of agricultural workmen. 

All applications were submitted through the Education 
Authorities, who had the opportunity of making any recom- 
mendation or of offering observations on them. They were then 
considered by a committee consisting of representatives of the 
Board of Agriculture for Scotland, the Scottish Education Depart- 
ment and the Scottish Farm Servants' Union, who recommended 
to the Board the most suitable candidates for awards. Particulars 
of the number of applications received and the number of scholar- 
ships awarded in each year are given in the following table : — 



Periodic reports submitted by the authorities of the various 
institutions on the work and progress of the scholarship holders 
have shown that, with very few exceptions, the beneficiaries have 
made good use of the opportunity for further study thus granted to 
them, and- not a few have taken distinguished places in their classes. 
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The weather during June was changeable but generally favour- 
able for growth, and crops made satisfactory progress ; occasional 
Affrieult al spells and night frosts were experienced 

exposed ground. During the first two 
weeks of July dry sunny conditions prevailed 
generally, the mean temperature being well above the normal 
The last fortnight of the month was, however, unsettled, and 
thunderstorms, accompanied by heavy rains, occurred in many 
districts, considerable damage being caused locally by flooding. 
The dry bright weather in the early part of the month facilitated 
the securing of hay and hastened the ripening of cereals, while 
potatoes and roots benefited very much by the rain that fell later. 
Broken weather continued for the first three weeks of August, with 
the result that harvesting operations were delayed and many of the 
finest fields of grain were laid and twisted ; heavy rain was general 
during this period, but north of the Forth and Clyde bright intervals 
were frequent when warm drjdng winds favoured the ripening of 
cereal crops. A spell of uninterrupted fine weather occurred 
during the last eight or nine days of the month and very satis- 
factory progress was made with harvesting. 

Wheat made satisfactory growth during the summer months, 
and at the end of August reports showed that the crop generally 
was healthy, while the ears were well-filled and the grain had 
ripened satisfactorily. In most districts harvesting commenced 
during the last week of August, and in South-West Forfar and 
South-East Perth the work was nearly completed at the end of the 
month. In North-East Fife the crop stood up well to the heavy 
showers of rain that fell during July and August, but several cases 
of “ rust have been reported, especially on farms along the coast ; 
reports from South-West Forfar and the Lothians, however, state 
that in many fields the crop has been laid by storms. Fully average 
yields are expected in all districts where the crop is grown, while 
in Fife it is estimated that the yield will be about 5 per cent, and 
in South-East Perth about 10 per cent, above normal. 

The barley crop was unusually healthy this year and developed 
well, with a fine head and a good length of straw ; wind and rain 
storms, however, soon caused the crop to become more or less 
badly lodged and twisted. Cutting, which began during the second 
week of August, was general by the end of the month, and in most 
districts was then well forward, notwithstanding the delays caused 
by broken weather. An average yield, or slightly over, is antici- 
pated in all districts where the crop is extensively grown except 
South-West Forfar and Berwick, where the effects of lodging proved 
to be particularly serious, Bere is stated to be a good crop. 
Harvesting was in progress at the end of August in practically all 
districts where the crop is grown ; an average yield is generally 
expected. 

Oats ripened rapidly during August and developed into a bulky 
crop as regards both grain and straw. Reports received at the 
end of July showed that at that date the crop had not been so 
badly laid generally as in the case of barley, but during the month 
of August, owing probably to the softness of the straw and the 
heavy heads of grain, oats were less able to withstand the strong 
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winds that occurred, and complaints of lodging have been received 
from most districts. Harvest was expected to be general during the 
first week of September, much of the grain having been cut before 
the end of August, while on some farms a proportion of the .crop 
had been stacked. Yields 15 per cent, above the average are 
anticipated in South-East Perth and Stirling, while in many other 
districts the estimates are from S to 10 per cent, above the average, 
and in no instance is it thought that the yield will be below the 
normal. 

Beans now have a fine healthy appearance, and cutting has 
begun in North-West Lanark, North Ayr and Renfrew. Average 
yields or over are looked for in most of the districts where the 
crop is grown, and only in Berwick and Dumfries is the yield 
expected to be below the normal. 

Potatoes made good progress during June and July, but in 
August blight became prevalent to a greater or less extent in 
almost every part of Scotland, particularly in Perthshire and the 
south-eastern districts. In a few northern and south-western 
areas, however, the crop is reported to be quite strong and healthy, 
while in many districts elsewhere the disease has not gone so far 
as seriously to affect the yield. From South-East Perth it is 
reported that many farmers have lifted part of their crop on 
account of disease. Reports show, however, that in eighteen dis- 
tricts yields varying from 5 to 10 per cent, above the average are 
expected, and it would appear probable that, after allowing for the 
indifferent condition of the crop where it is badly affected by blight, 
the yield for the country as a whole will show little variation from 
the normal. 

Reports on turnips and swedes are varied. In June resowing 
was necessary in several districts, mainly owing to damage done 
by the turnip fly, while at the end of July “finger and toe” was 
reported from every county along the east coast except Aberdeen 
and Caithness. The crop made fair progress generally, however, 
and at the end of August in south-western districts it was said to 
have a very good appearance, while in the east the roots, where 
sound, were reported to show vigorous growth ; in some instances 
“finger and toe” was less conspicuous than it had been in July. 
In South-East Lanark a yield 15 per cent, above the average is 
anticipated, and in twenty-one other districts the crop is expected 
to exceed the normal by from 5 to 10 per cent, but in eight 
districts, including the western islands and parts of Aberdeen, 
Perth and Forfar, it is estimated that the yield will fall below the 
average. Mangolds are generally described as a healthy crop ; 
an average yield or over is expected in all districts where they are 
grown. The sugar beet crop is reported generally to have a 
healthy and satisfactory appearance. The roots are most strong 
and vigorous in South-West Forfar, Fife, Kinross, Peeble^^ the 
Lothians, Stirling and North Ayr. “Bolting” is common in parts 
of Aberdeen, Perth, Fife and Berwick. 

The yield of small fruit proved to be poor in most districts, the 
exceptions being Moray, South-West Banff and Central Argyll, 
where the crops were of average bulk ; in Central Perth strawberries 
yielded well but raspberries were a light crop. Apples, pears and 
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plums are small crops in South-East Perth, but the quality is 
expected to be good by reason of the favourable weather that 
occurred during the ripening period. In Dumfries apples are a 
good crop, but pears are only fair and plums and damsons unsatis- 
foctory, while in North-East Fife and Lanark fruit of all kinds has 
yielded disappointingly. 

In most parts of the country pasture was plentiful during June, 
July and August, white clover being abundant in some areas. 
Grazing cattle have thriven, while dairy cows are reported to be in 
good average condition and milking well. Sheep on arable farms 
are generally stated to be doing fairly well, and in some districts 
they are said to be in very good condition. In North-East Aberdeen, 
Berwick and North Ayr, however, lambs are scarcely so well 
forward as is usual at this season of the year, and in Roxburgh, 
Selkirk and Dumfries many sheep are reported to be suffering 
from lameness on account of the wet state of the ground. The 
reports on hill sheep are satisfactory in every way except that in 
one or two districts lambs have not developed quite so well as usual. 

Bees generally are in a flourishing condition and reports 
indicate that most hives are unusually free from disease. Clover 
has been abundant this year, and in many areas the production of 
clover and flower honey has been larger than usual. 

The supply of regular workers has been adequate for require- 
ments, but casual labour for turnip-hoeing, hay-making and 
harvesting has been short in some districts; in industrial areas 
where unemployed miners are reported to have offered their 
services to farmers the supply is now quite sufficient for present 
requirements, huV, in the districts of North-East Banff, East 
Aberdeen, South-West Forfar, South-East Perth, Sutherland and 
Ross casual workers are more or less scarce and there is a strong 
demand for experienced men. In the south large numbers of 
Irish labourers are being employed. 


The Preliminary Statement of the Agricultural Returns taken 
in Scotland on 4th June 1926 shows that the total area under crops 
j. - and grass amounts to 4,696,000 acres, com- 

Be^uns 1926 P^'ising 3,205,000 acres of arable land and 
’ ’ 1, 491, coo acres under permanent grass. The 

total acreage is the smallest recorded since 1878, while the area of 
arable land is the smallest recorded since the Returns were first 
taken in 1866, being less than in 1925 by 24,000 acres. The area 
under permanent grass has, however, increased by 15,000 acres, 
and the diminution in the total area under crops and grass is thus 
9000 acres. 

The area under rotation grasses and clover, 1,494,000 acres, 
has decreased by 8400 acres, while the area under other specified 
crops is 15,700 acres l6ss than in the previous year. The total 
decrease is mainly accounted for by barley, turnips and swedes, 
and bare fallow, which combined show a diminution of 33,400 
acres. Wheat, oats, vetches and sugar beet all show increases. 

The area under wheat, 52,800 acres, is greater by 4,200 acres 
than in 1925, that under barley, 126,000 acres, is the smallest ever 
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recorded, and less by 26,900 acres than that of last year ; while 
that under oats, 937,000 acres, is 1 1,000 acres greater than in 1925 
Mixed grain and rye show decreases of 300 acres and 1 50 acres 
respectively, while the areas under peas and beans to be harvested 
are unchanged. 

Potatoes, with an area of 142,000 acres as compared with 
142,150 acres in 1925, are under the average of the preceding ten 
years by about 7,500 acres. The area under turnips and swedes, 
391,500 acres, is less than last year by 4,500 acres and is the 
smallest ever recorded. 

Mangolds and small fruit show small increases, while the areas 
under cabbage and rape have decreased somewhat. Sugar beet, 
which increased from 4 acres in 1923 to 1,500 acres in 1925, 
now shows a total area of 3,000 acres. Of the crops for which 
returns are made, but which are not separately shown in the 
accompanying table, all show slight increases in area except flax, 
which has decreased by about 100 acres. 

Of the whole area under permanent grass, 163,000 acres were 
cut for hay and 1,328,000 acres were grazed, while of the area 
under rotation grasses and clover 413,000 acres were cut for hay 
and 1,081,000 acres were grazed. The area under permanent grass 
for mowing was greater than in 1925 by 7,000 acres, and that 
under rotation grass for mowing by 10,000 acres ; the total area cut 
for hay is thus greater by 17,000 acres. * 

The live stock returns show that horses, cattle and pigs have 
diminished in number, while sheep have increased. 

Horses used for agricultural purposes, numbering 132,500, are 
fewer by 4,150, the total being the smallest since 1915. Un- 
broken horses of one year and above are fewer by 1,750 or 8’2 per 
cent, while foals show an increase of 750 or 12-9 per cent, this 
being the first increase in numbers since 1920. The total decrease 
in horses is 5,700 or 3‘i per cent 

The total number of cattle, 1,196,500, shows a decrease of 
8,300 or 0*7 per cent. The numbers of cows in milk, heifers in 
calf, and other cattle under one year are greater than in 1925 but 
the remaining classes show decreases. The increase of 6,700 in 
cows in milk is almost balanced by a decrease in cows In calf of 
6,050. Bulls being used for service have decreased in number since 
1925 by 200, feeding cattle over 2 years old by 1 5,900, and yearling 
feeding cattle by 9,700. Calves show an increase of 12,850. 

Ewes, which number 3,107,850, show the highest total ever 
recorded, and are more numerous than in 1925 by 51,950. The 
number of lambs, 3,028,400, is greater than last year by 97,550. 
Rams show an increase of 1,250 and other sheep one year and 
above a decrease of 80,590. The total number of sheep, 7,188,600, 
is 69,800 more than last year, and is the highest recorded since 
1910. • 

Sows and boars are more numerous by 1,800 and 150 respec- 
tively, while other pigs have decreased by 10,200, the total 'pig 
population being 145,950, as compared with the record high figure 
of 198,800 in 1924 and 1 54,200 in 1925. 

It should be noted that the figures given above and in the 
following tables are subject to revision. 
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AGRICULTURAJ- RETURNS FOR SCOTLAND, 19*6. 

Preliminary Statement for 1926, compiled from the Returns collected on 4tb June, 
and comparison with 1925. The figures for 1926 are subject to revision. 


CROPS AND GRASS. 


Distribution. 

1926. 

1925. 

Increase. 

Decrease. 

Total Arra (excluding Water) . . 

Acrt* 

19, 069, ess 

Acres. 

19,069,688 

Acres. 

Per 

Cent. 

Acres. 

Per 

Cent. 

Total Acrsagb under all Crops and 
Grass (<t) 

4,696,000 





0*2 

Arablr Land 

f For Hay . . 

PUHAHENT G«A.S (-)] ' ' 

l Total 

8,205,600 





0*7 

168,000 

1.828,000 



4'5 

0*6 


H 

1,091,000 

1,476,000 


1*0 


ml 

Wheat 

Barley (including Bere) 

Oats 

Mixed Grain 

Rye 

Beans (to be harvested as Com) 

Peas 

Potatoes 

Turnips and Swedes 

Mangolds 

Cabbage 

Rape 

Vetchev Tares, Beans, Peas, Mashlum, etc., 

for Fodder 

Sugar Beet 

Small Fruit 

62,800 

186.000 

987.000 
1,700 
6,800 
8.400 

500 

142.000 
891,500 i 

1,100 

4 , 00 c 

12,600 

12.000 

3.000 

7,600 

48.600 
162,600 

926.000 
2,000 
6,860 
8,400 

600 

U2,160 

896.000 
1,000 
4,100 

12.600 

10,600 

1,500 

7,200 

4,200 

11, 000 

•• 

*’100 

1,400 

1,600 

400 

8-6 

1-2 

10*0 

18*2 

100*0 

6*6 

86,900 

” 800 
150 

" 160 
4,600 

“ 100 
100 

17-6 

I’e-o 

2*8 

01 

11 

2'4 

0-8 

Rvb*grass and other ( * ' 

Rotation Grasses^ 
and Clover [ ^otal.. .. 

418,000 

1,081,000 

408,000 

1,099,400 

10,000 

2*5 

18,400 

1-7 

1,494.000 

1,602,400 



8,400 

0-6 

Other Crops 

Barb Fallow 

8,700 

7.000 

8,700 

9,000 

n . 


’ 2,000 

22-2 


LIVE STOCK. 


Horses used for Agricultural purposes 
(includine Mares for Breeding) .. 

1 ons^*^'*** 1 y*" 

Total 

Other Horses 

No. 

182,500 

19,600 

6,560 

158,650 

21,050 

Total of Horses 

179,700 

Cows in Milk 

Cow& in Calf, but not in Milk 

Heifers in Calf 

Bulls being used for Service 

Other Cattle :~Two Years and above 
„ „ One Year and under two . . 

„ „ Under one year 

855,000 

48,760 

66,800 

17,800 

890,900 

867,800 

886,950 

Total of Cattle 

1,196,500 

Ewes kept for Breeding « 

Rams to be used for Service in 1916 . . 

Other Sheep r—One year and above , . 

„ ,1 Under one year .. 

8,107,850 

87,600 

964.760 

8,088.400 

Total of Shbbp 

7,188,600 

Sows kept for Breeding 

Boars being used for Service 

Other Pigs 

17,960 

8,000 

186,009 

Total of Pigs 

145,969 
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SCIENCE AND PRACTICE. 

The followifig extracts and summaries are supplied by members of the staffs of 
Scottish agricultural colleges and scientific institutions. Full references 
to the original publications may be obtained on application to the Secretary, 
Board of Agriculture, York Buildings, Edinburgh. 

0B0P8 AND SEEDS. 

Seed Disinfection : Experiments with Mangold and Sugar-Beet Seed. 

Tidskrift for PlanteavL Haefte, 1926. — Root-rot. — When May is cold and 
rainy, and when the soil forms a crust, root-rot may necessitate resowing or 
cause losses approaching half part of the crop. Retardation due to deficiency 
in lime or fertilisers, to cold, or to formation of a crust, appears to be the 
decisive factor, allowing the disease to spread among the young plants. 

Crown rot (Dry rot). — This disease is interpreted as being caused by 
Phoma betce, but as being strictly dependent on drought and high alkalinity of 
the soil. The disease is not prevented by seed disinfection. 

Steeping in water may stimulate germination, but the effect is frequently 
only temporary and not sufficient to control root-rot. The stimulated germina- 
tion following chemical disinfection is not due solely to the steeping, since the 
germination of seed disinfected by dusting may be equally accelerated. Hot 
water treatment was insufficient and dangerous to germination. 

Formaldehyde, hydrochloric and sulphuric acid (followed by neutralisation 
by lime) had some effect, but were not to be recommended for practical use ; 
lime, copper sulphate, corrosive sublimate and certain other disinfectants were 
also not recommended. 

Particulars, however, are given of some which caused a remarkable increase 
in the number of plants and appeared to afford a considerable degree of pro- 
tection against root-rot. 

Sugar-Beet Breeding at Svalof: Methods and Breeding Principles. 

Sveriges Utsadesforenings Tidskrift, Argang, XXXV. Hafte 6, 1925. — The 
author describes the methods and principles of breeding sugar-beet at Svalof. 

1. The most desirable roots are chosen by eye, and those which possess a 
high sugar content as shown by polarisation are selected as seed parents. 

2. It has been found that such strains as are obtained through hybridisation 
of different lines or families give as a rule a better yield in comparison with 
strains obtained from family breeding and mass selection. 

3. The lines evolved by Professor Nilsson through inbreeding — except the 
Nidus type — did not produce as high a yield as the strains obtained from mass 
selection. 

4. There are at least three different leaf forms, and these have been named 
“ Nidus,” “ Incurvata ” and “ Adpressa.” 

5. The results obtained by analysing plants from lines of different leaf forms 
show that with reference to the rosette types the relation of weight of green 
matter to weight of roots is correlated to sugar content, and also that the Nidus 
types, so rich in leaves, have generally given the greatest yield of sugar per 
root as well as per unit of area. 

6. It is concluded that the breeding of silgar-beet may be carried out by 
means of family breeding combined with hybridisation or by inbreeding. 

Preserration of Silage. Koch, L., Algemeem Landbouwweckblad voor 
Nederlandsch Indie. Baandoeng, 1924.— After the forage has been in the silo 
for four to five months, the loss is 10 per cent. The carbo-hydrates undergo a 
great diminution ; on the other hand the fat content is greater, probably 
because the bacteria transform the carbo-hydrates into fats. The results are 
similar to those obtained in America. 

« 

A Oenaufl of an Acre of Oom (by Sampling). F. L. Engledow, M.A., 
Journal of Agricultural Science, Vol. XVI, Part 2, April i926.~~Gradations of 
spacing or density occur in the plant populations of crops ; vermin, disease and 
other factors influence this condition. As regards population density a field is 
a vast aggregate of little plots in which plants are spaced to various degrees. 
Population density is one of many factors governing yield. 

It was impossible to count all the plants in an acre of corn and the census 
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was therefore taken hy "sampling.” too samples each of pne foot length of 
drill were drawn from a chosen acre. 

The crops on which the census was made were Yeoman wheat, Little Jo^ 
wheat and Spratt Archer barley. 

The practical aspects of the investigation and the bearing of the census 
results on small scale field trials are discussed. Census counts have a certain 
recommendation as a basis of experiment. That they may serve as estimate^ 
of the yield per acre is shown. From the Yeoman field the crop was 22 ^ bush, 
of head grain against the census estimate of 23^ for head and tail. In the case 
of the Little Joss field corresponding values were $0 and 52 bushels. 

Plant development and yield per unit area show well-defined relationships to 
spacing. The yield from any small length of drill is affected by the populous- 
ness of the other small lengths it adjoins and those it confronts in neighl^uring 
drills. In connecting up the variations in spacing and the consequential effects 
on plant development with certain husbandry practices, the disadvantages 
besetting experiments at wide regular spacing and with a care in sowing 
beyond what is possible in practical husbandry are shown. 

BOILa 

Influence of Lime and Phoepliatic Fertilisers on the Phosphorous Con- 
tent of Soil Solution and of Soil E^bracts. R IV. Parker and /. W. Ttd- 
mare^ Soil Science^ VoL XXI^ 6. — Experiments are described which were 
carried out to investigate the influence of lime and phosphatic fertilisers on the 
phosphorus content in the soil solution and soil extracts. 

The soil solutions and extracts were examined for phosphate content by 
means of a very simple, rapid and accurate method. It was found that the 
phosphorus content of the soil solution and soil extracts from unfertilised plots 
was materially increased as a result of heavy liming, and hence the liming 
appears to make the native soil phosphorus more available to plants. 

When phosphates, such as acid phosphate or basic slag, were added to the 
soil with and without lime, it was again found that there was a considerable 
increase in the phosphate content of the soil solution and extracts obtained 
from the limed plots. Rock phosphates and steamed bone meal were also 
used as sources of phosphate, but it was found that with the former the in- 
creased solubility enect was not so marked, and, with the latter, liming was 
observed to have a depressing effect upon the availability of the phosphorus. 

Aluminium and Acid Soils. /, Um^ Jour. Agric. Science, XVI, 3, 335 
(1926). — In this paper the author discusses the “toxic aluminium theory” of 
acid soils, and points out that results obtained during his researches do not 
confirm the view that appreciable ouantities of soluble aluminium are found in 
acid soils, and that this aluminium nas a toxic effect on the plant. He points 
out that except in abnormally acid soils the aluminium cannot remain in solution. 

The author attributes the depression of plant growth in culture solutions 
containing an aluminium salt to precipitation of phosphate and hence phosphate 
starvation, or to increased acidity due to hydrolysis of the salt, which the plant 
is unable to counteract. In the case of soil this phosphate starvation does not 
occur, as the plant appears to be able to get its phosphate from a salt of 
aluminium as well as from a salt of calcium when the roots are in intimate 
contact with the salt particles. 

The application of lime or phosphates to soils of this acid type appears to 
be benehcial only from the point of view of reducing acidity and supplying 
plant nutriment, and not from the point of view of precipitating, and hence 
removing this soluble and supposed toxic aluminium. 

BesearcheB on Soil Beaotion and the Oartography of the Degree of 
Acidity in the Fields of tiio Experimental Farm of the College of Agti- 
culture and SylvicnlMro at Pragae at Netlnky UhrineTes. A. Nemec and 
M. Gracanin, Adslracls BfPtocee^ngs of IntemaHonal Society of Soil Science, 
If, 2 , 164 (1926). — No sous of extreme acidity were found, and there appeared 
to be no precise relationship between the total lime content and the soil 
reaction, but the most acid soils contained the lowest amount of lime. 

The influence of manures applied in recent years was studied, and it was 
shown that portions of the farm manured with physiologically alkaline manures 
(carbonate of lime, nitrate of soda, basic slag and farmyard manure) tended to 
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have a more basic reaction than those which were treated with physiologically 
acid manures (sulphate of ammonia and kainit)« 

Yields of sugar-beet on acid soil were found to be poor, and with decreasing 
acidity the yields of beet increased. Wheat and barky yields also varied 
inversely with the acidity of the soil, whilst oats and potatoes appeared to do 
best under acid conditions. 

ahomieal Ketliod of DotomiAing n&oaidioric Acid Beauixoments of 
Agfi^tnral Soila. A. Nemec^ ComfU rendus^ 183, 314 (1926).— A rapid 
colorimetric method of determining soluble phosphoric acid has iken applied 
to i^s and the results compared with the yields ootained in field trials. 

It was shown that soils required to contain 35 mg. of phosphorus per kg. 
dry soil for sugar-beet. 22 mg. for barley, 19 mg. for potatoes and meadow 
land and ^ mg. for oats. Soils containing less than the above amounts required 
phosphatic fertiliser. 

FEETILISEBS. 

Austria : Eegolatlon of the Trade in Ohemical Fertilisen .--To meet 
the difficulties of the marketing of these fertilisers and to protect the farmer 
against commercial frauds, the Federal Minister of Agriculture and Forestry 
for Austria has issued a decree which lays down special rules for the trade in 
the products in question. The terms of the decree cover all materials which 
are not the immediate product of the farm, but which on account of their 
content in nitrogen, phosphoric acid, potash, lime and other chemical con- 
stituents are placed on the market as artificial fertilisers. These artificial 
manures may be put up for sale only after declaration of their properties and 
of the weight of their effective chemical constituents. Generally speaking, the 
declaration, in addition to the usual commercial indications, must contain 
information on the value in fertilising substances and on the form in which 
they are found in the products as placed on the market. 

In the case of calcareous fertilisers the grade of fineness must also be 
indicated, and in that of fertilising mixtures the nature of the blend and the 
form under which the effective constituents are f>resent. In the case of those 
products that are placed on the market with the indication that, in addition to 
their usual commercial value, they are in some special way favourable to plant 
development, the nature and character of this particular action must be clearly 
indicated. 

Declarations are regarded as valid if the differences do not exceed one per 
cent, and in the case of nitrogenous fertilisers one half per cent, of the true 
content in fertilising substances. 

The political and district authorities and the Agricultural Experiment 
Stations are responsible for supervising the application of the measures enacted. 
The stations are also authorised to take samples for analysis and to make use 
of a staff sworn in for the purpose and subjected to professional secrecy.— 
^sg€setzblait^ No. 88, 1925.) 

ANIMAL BBEEDING. 

The Seasonal Sex-Ratio in the Pig. A, S. Parkes^ Zeit. indukt, Ahstamm, 
Vererb,^ v. 40, 1926. — The data are based on the National Durof -Jersey Record, 
V. 67. The year was divided into quarters : September to November, December 
to February, March to May, June to August. Of 10,961 births recorded, 5,007 
were males and 5,954 females for the whole vear, giving a male percentage of 
45*6. More than half these births occurred during the March to May quarter, 
but in spite of this no significant variation in the sex-ratio was found. The 
male percentages for this and the three successive quarters w*ere respectively 
46*1, 45*4, 4S'2, 44 4. The author therefore concludes that in this breed of pig 
no seasonal variation in the sex-ratio occurs. 

Inheritance of Spotting in Frieeian Cattle. E. Lauprecht^ Zeii. /. 
indukt Abstamm. Vtrerb,^ v. 40, 1926. — A study of the inheritance of spoking 
in three large herds of Friesian cattle in Holland and North Germany. The 
author states that there are six definite centres of white— above the eye and 
cheek, above the ear and back of head, the neck, upper portion of fore leg, the 
middle r^ion of the body around the last ribs, and the hocks of the bind kgs. 
Alter a lengthy explanation and description he comes to the conclusion that a 
mating e£ two dark Friesians will not produce a light one, while a matuif of 
two light ones will ncu produce a dark one, although nuKlium-spotied individuals 
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are produced in all cases. This serves to confirm the view of several other 
investigators that the inheritance of spotting in the Friesian is due to multiple 
factors, being what is known as blending inheritance.’’ There is no evidence 
that sex in any way affects the markings. 

The Inheritance of Teats in Plf a. H, Nachtsheim^ Deut lamdw. Tier- 
zucht^ voL 29, 1925.— 'The author studied 1000 offspring of eight boars, one of 
which was a wild type. The average number of mammae possessed by in^ 
dividuals varied from 10 to 17, and averaged 12*97. The progeny of the 
different boars varied considerably. The male offspring had as many teats as 
the female, and the males were considered as important in the determination of 
the number of mammae in the offspring as were the females. There was little 
or no correlation between litter size and number of mammae. 

A FertUe Mule. H, Henseler^ DeuL landw. Tierzucht^ voL 29, pp. 245- 
253, 1925. — A mare mule proved fertile, giving four foals, two to jacks and two 
to stallions. Her first foal was sired by a jack, the mare having previously 
been bred to a stallion without results. The colts sired by stallions resembled 
horses, while those sired by jacks were mule-like. 

Previous well-authenticated instances of this have already been recorded. 

Oauaes of Variation in Milk Records. /. Hammond and H G. Sanders, 
Jour. Bath and West and South Counties Soc,, 1924-25. — From a study of milk 
records in Norfolk and Cumberland it was found that, except for Friesian, the 
mongrel shorthorn cattle are better milkers than any of the pure breeds. Cows 
which calve during autumn and winter months yield more milk on the average 
than those which calve in the late spring, owing, in the opinion of the writers, 
not so much to the demands of the toetal calf as to the changes in the udder of 
the cow. The drop in yield occurs at about the fifth month of pregnancy, the 
udder at this time starting to grow in preparation of the next pregnancy. The 
records for the Penrith Society show that if the cow was dry less than 40 days 
before calving, she gave on the average 13 per cent, less than the normal during 
the next lactation period. For a dry period beyond six weeks there was little, 
if any, compensation. 

The age of the cow affects her yield. The Penrith records show that the 
maximum yield is attained with the fifth calf, and that on the average per 
cent, has to be added to a first calf heifer’s yield to bring it up to this maximum. 

The reason why cows calving in certain months (November) give better 
yields than those which calve in other months (June), appears to be that the 
June calver comes in flow at the end of the spring flush of grass, but as the 
grass grows she falls off rapidly in her yield and continues to do so when put 
on winter feed. The November calver comes down on winter feed, is fairly 
steady throughout the winter, and just as her yield begins to drop is turned on 
to the fresh spring grass, resulting in increased flow. The most favourable 
time for calving will no doubt vary with locality. It is believed, however, that 
the general trend is the same in all districts, i.e. high yield from late autumn 
and winter calvers, and low yield from spring and summer calvers. 

Ovaxiaa Implantation in Preaenile Cows. Staheli, A., Schweis. Arch./. 
Tierheilk., vol. 82, 1925. — With a view to regenerating aged dairy cows in 
order to increase and prolong lactation, the reproductive organs of young 
heifers were grafted on to 51 aged cows. Thereafter, although most of the 
cows had refused the bull for nearly a year, 46 came in season and were mated. 
Of these 31 conceived, while 15 were mated again and produced a second crop 
of calves. 

The technique of the operation appears to be fairly simple. No reference 
is made, however, to the comparative milk yields before and after the graft. 

ANIMAL NUTBITIOV. 

Oalcinm and Pkoi^onia Metabolism in Dairy Oows. Meigs, E. B., and 

Others^ Jour. Agri. XXXI I, No. 9, May 1926. — In this paper the results 

of two metabolism expenments are reported. In the first the main objects were 
to determine whether calcium and phosphorus equilibrium could be maintained 
in milking oows at different levels of milk yield, and on rations which included 
alfalfa hay of known origin and history; also to throw some light on the 
question of the effects on calcium and phosphorus metabolism of various parts 
of the experimental procedure necessary in carrying out balance experiments. 
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The object of the second experiment was to obtain further information on 
the extent to which cows can assimilate calcium and phosphorus from alfalfa 
hay cured in different ways ; to observe the effects on calcium and phosphorus 
metabolism and on milk yield of a long period on a diet deficient in calcium ; 
to get some idea of the extent to which a cow may lose calcium and phosphorus 
from her body ; to find out whether the state of the calcium and phosphorus 
stores has any marked effect on the rate at which their elements are assimilated 
from a given diet ; to observe the effects of cod liver oil on calcium and 
phosphorus assimilation, and to get some idea of the extent to which calcium 
and phosphorus metabolism are dependent on one another. 

The paper is a lengthy one giving the exact methods of the experiment and 
the various rations used. The results are summarised as follows : — 

Experiment /. — The assimilation of calcium by dairy cows is likely to be 
greatly interfered with by any influences, such as disturbances in habit and 
routine, which throw them even slightly off their feed. 

When the cows used in the experiment were not disturbed by changes in 
routine they assimilated from 15 to 20 per cent, of the calcium in the ration, 
the calcium content of which was supplied by inferior alfalfa hay. 

Experiment IL — The changes in the calcium and phosphorus content of the 
bodies of milking cows do not run exactly parallel. A cow may continue to 
lose one element from her body and gain the other for a period of two or three 
weeks. Nevertheless the results show that a long continued loss of calcium 
from the body will cause a roughly corresponding loss of phosphorus. 

The rate of calcium assimilation from hay depends very largely on the 
manner in which the hay is treated after being cut. Calcium is very poorly 
assimilated from hay which has been exposed to rain. The average proportion 
of calcium assimilated by milking cows from fairly well cured hay is about 
20 per cent, of the intake. The addition of cod liver oil had no favourable 
effect on milk yield. The milk yield in these experiments showed a tendency 
to fall off more rapidly when rations were deficient in assimilable calcium. 

The writer suggests that phosphorus assimilation may be interfered with by 
an excess of calcium in the ration, and that two parts or more by weight of 
calcium to one of phosphorus constitute an excess. 

Staffordshire Farm Institute Feeding of Pigs : An Experiment with 
Mineral Salts. Reprint from the Farmers' Advocate^ London^ Ont. — An 
experiment was carried out to determine the value for growth and the effect on 
the size of the subsequent litters of potassium iodioe, a constituent of the 
mineral supplement used for all classes of pigs at the Farm Institute. 

Three groups of three pedigree large white gilts, alike as regards age and 
breeding, were used. All received a ration consisting entirely of vegetable 
meals without any addition of fish or flesh. The first group received in 
addition a supplement of the complete mineral mixture consisting of steamed 
bone flour 15 lbs., carbonate of lime 20 lbs., flowers of sulphur 15 lbs., wood 
ashes 1 5 lbs., salt 35 lbs., and potassium iodide 5 ozs. In the second group the 
potassium iodide was omitted from the mineral mixture, while the third group 
received no extra mineral matter. 

For the first 232 days the average daily increases were : Pen A i’o8 lbs., 
Pen B roi lbs., Pen C 0*95 lbs. The poor rate of growth is attributed to the 
fact that the pigs had no animal protein. At farrowing it was found that Pen 
A gave an average of 9, Pen B 6 and Pen C 7*5 pigs per litter. 

The author concludes that confirmation is ^iven to the view held in some 
quarters that increase in the supply of calcium without a corresponding increase 
of iodine is detrimental to growth. 

Whale Meat Products as Food for Pigs. Goldings f, andMorriSy W. B.y 
Joum, Min, A^ri,y XXX Ilf No, 6, August 1926.— This article gives dn 
account of a series of experiments to test the feeding value for pigs of some 
whale meat products. These consisted of** whale meat meal,” which ha8 4>een 
subjected to considerable heat in its preparation, and of ** whale meat flakes,” 

P repared at a much lower temperature. A comparison was made both for 
aeon and pork production between these products and fish meal, and experi- 
ments were also carried out to test whether the whale products, which contain 
considerable amounts of oil, tainted the bacon in any way. 

Upwards of 100 pipfs have been used for experimental purposes, and it has 
been found that, judging by the live weight increases, whale meat meal was 
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slightly inHerior white Sth meal, hut the whale meat flakei were, tbi>(Highoiit, 
superior to fish meal. When the amounts of food consumed per lb. live weight 
increases were compared these results were confirmed. The pigs fed on whale 
meat were ready for the butcher earlier than the others, ana showed a finer 
bloom. The pork and bacon were subjected to test for taint, but in no case 
was an adverse report received. 

Extracted, as compared with non-extracted, whale meat and whale oils were 
also fed to pigs, but there was no evidence of any taint, while the fat was found' 
to be harder. Sows when fed on a diet containing lo per cent whale meat 
flakes produced good litters, and good results were also obtained during the 
lactating period. 

The Value of Dairy Products in Pig Feeding. Morris^ W. National 
Institute for Research in Dairying, — A short account is given of experiments in 
feeding pigs with dried separated milk. Dried separated milk is obtainable in 
the form of a white powder which mixes readily with water and gives a recon- 
stituted product closely resembling the original milk. 

In these experiments with young pigs, {lb. dried separated milk per pig per 
day replaced a part of a mixture composed of crushed barley, 6o per cent. ; 
sharps, 20 per cent. ; and extracted palm kemal meal, 20 per cent. 

In the first experiment two groups of pigs were used with the following 
results : — 

Basal food consumed ... ... ... 631 lbs. 718 lbs. 

Dried separated milk consumed ... ... 34 lbs. 

Total live weight increase in 34 days ... 177 lbs. t68 lbs. 

Thus 34 lbs. dried separated milk gave 9 lbs. more live weight increase 
than 87 lbs. of the basal mixture. 

The second experiment confirmed the above result, 44 lbs. of dried separated 
milk producing 16 lbs. more increase in live weight than 62 lbs. of the basal 
ration. In both experiments the pigs receiving the dried separated milk 
showed a very much superior general condition. 

The Composition, Digestibility and Feeding Value of Hydrolyzed 
Sawdust. Archibald^ J, Cr., Jour. Dairy Sc.y VoL IX y No. 3, May 1926.— 
Results are given of an investigation into the feeding value of hydrolyzed 
sawdust at the instigation of the Forest Products Laboratory of the U.S. 
Department of Agriculture. The treatment of the sawdust consists in cooking 
it under 120 lbs. pressure with dilute sulphuric acid, which converts a portion 
of the cellulose and allied substances into sugar. The liquor resulting from the 
digestion together with the washings from the undigested sawdust residue is 
neutralized with lime and evaporated to a syrup. 

As a result of analysis, hydrolyzed sawdust was found to be almost entirely 
composed of crude cellulose, lignin, and a mixture of hexose and pentose sugars. 
In experiments with cows it was found that the animals would not eat the 
hydrolyzed sawdust when fed by itself. In order to promote consumption the 
sawdust had to be mixed with grains. About 4 lbs. daily is all that the mature 
dairy cow will consume. 

Digestion studies showed a variation in the percentage digestibility of the 
dry matter of hydrolyzed sawdust from different species of tree — 46 per cent, in 
the case of the Eastern White Pine and 33 per cent, for the Douglas Fir. 

On the basis of equal amounts of digestible nutrients, the sawdust when fed 
to dairy cows produced only slightly smaller amounts of milk than did com 
starch, but it took, on an average, 2*75 of sawdust to equal one pound of 
starch. 

The Significance of Copper, Manganese and Zinc in PorsM Crops 
and Foods, M^Hargue^ J. 6 ’., Journal of American Society of Agronomy y 
Vol. XVIIy No. 6. N, K, 1924, — The object of the article is to present 

data showing the occurence and proportion of copper, iron, manganese and 
zinc in certain plant and to draw attention to tbeir significance. 

Fertile soils contain small amounts of copper, manganese and zinc, which 
are absorbed to a slight extent by plants and stored in the leaves, pericarps 
and germs of the se^s. When maize, wheat and rice are highly milled, tne 
resulting meal, flour and polished rice are deprived of the greater part of the 
compounds of copper, iron, maganese and zinc, which appear to be factors in 
animal mtVition. Some depleted soils may require toe addition of small 
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amounts of coppor, manganese and zint in order to restore and maintain pro- 
ductivity, and to produce a food supply containing the vital factors in normal 
proportion. 

The Partial Replacement of Hay by other Foods. De Ruyter De 
WildUj, C., and Brouwer ^ E., Verslagenvan landbouwkundige onderzoekingen 
der Rijkslandbouv^oef station^ No, XXIX, The Nayue^ 1924.— The authors 
have tested the effect of replacing about two* thirds of the ration of hay by a 
mixed food of composed “Tarwegrint** (a milling by-product similar to bran) 
and maize meal with pea and oat straw. The test was made on the milk 
production of dairy cows. 

The result of such replacement in a mixed diet was that no influence could 
be noticed either on the weight of the cows or on the quantity and composition 
of the milk. From calculations made, it is concluded that in the winter of 
1922-23, in a period of scarcity of hay, the above replacement caused a saving 
of 135 florins per 1000 kg. of live weight in a stall period of 180 days. 

The effect of Fat in the Ration upon the percentage Fat Content of 
the Milk. W, B, Nevens^ M, B, Alleman and L, T. Peck^ Journal of Dairy 
Science,^ vol, 9, No, 4, July 1926. — A series of trials was conducted in which 
rations high in fat were compared with rations low in fat. The comparisons 
made were high fat grain mixtures with low fat grain mixtures ; soybeans with 
soybean oil meal ; flax-seed with linseed oil meal ; peanuts with peanut oil 
meal ; linaTeed oil meal plus linseed oil with linseed oil meal ; peanut oil meal 
plus peanut oil with peanut oil meal ; and soybean oil meal plus soybean oil 
with soybean oil meal. 

The feeding of general grain mixtures high in fat had no influence on the 
fat content of the milk in one series of trials, but in another increased it by 8 to 
i8 per cent., while in the soybean trials no signifleant changes were found. 
Flax-seed, when compared with linseed oil meal, increased the fat content of the 
milk by 10 per cent., and the addition of linseed oil to a linseed oil meal ration 
increased it by 12 per cent. Peanuts gave a 9 per cent, greater fat content 
than peanut oil meal, and the addition of peanut oil to a peanut oil meal ration 
increased the fat content of the milk by 12 per cent Both the linseed and 
peanut oils increased the total yield as well as the percentage of butter fat. 

Where increases in fat percentage were induced they usually started 12 to 
36 hours after the fat content of the ration was increased, lasted for 2 or 3 days, 
and then decreased. 

The effect on Milk Production of feeding more than the Haecker, 
Eckles and Savage Requirements. H. T, Converse, Journal of Dairy Science, 
vol. 9, No, 4y July 1926.— The results of short and long-time trials indicate that 
feeding more than is called for by the feeding standards increases production. 
In two short-time trials a 16 per cent, increase in milk yield was obtained on 
feeding 12 per cent, more than the standard requirements, while in trials lasting 
throughout the lactation periods of the cows increases of 14 to 16 per cent, in 
milk yield were obtained on increasing the ration to 17 per cent, above the 
requirements of the standard. 

DAIRYING. 

Some Factors influencing Cream Rising. Palmer and Anderson, Journal 
of Dairy Science, 9(1), i. — From a study of the physico-chemical factors 
influencing the creaming of milk, the authors arrive at the following con- 
clusions :-^i) the volume of cream rising on raw milk is determined largely by 
the content of solids-not-fat ; (2) that the viscosity of raw milk is a good index of 
its creamery ability, but that the viscosity of pasteurised milk is only a minor 
factor in determining the cream layer on pasteurised milk ; (3) the fundamental 
factors which lead to a diminished cream line on pasteurised milk have yet to 
be determined. 

Factors affecting the Growth of Blue Mould in Cheese. N, S, Golfing, 
Journal of Dairy Science, 9(1), 28.— Citric and acetic acid have a direct bearing 
on the growth of P, ro^ueJorte---tht blue mould commonly found on Roquefort, 
Stetton and Wensleydale cheeses. The type of starter used in making blue- 
veined cheeses may possibly have an effect on the growth of blue mould. 

Consiun^ption of IQlk and Cream in United States. Published statistics 
show that m the year 1924 there was consumed in the United States 
52,772,000^000 pounds of milk and cream, corresponding to an average daily 
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consumpt per individual of 1*2 pints. The figures show that there has been a 
marked increase in recent years in the amount of milk consumed by the 
population. The reasons given for this increase are : (i) propaganda and 
advertising ; (2) delivery of milk and cream in sealed containers which are 
sanitary, neat and convenient. 

8eaifu>iial Variations in Certain Constituents of Milk. A, Blanchetiere^ 
C 7 ?. 5 . Soc. Btoly 92, 1295.— B. examined a series of samples of milk supplied 
to the hospitals at Lens with reference to their content in selected minerals. 
He found that the alkaline constituents diminish, but that the alkaline earth 
components increase in winter-time. He states that these differences cannot 
be due to the variations in the mineral content of the food. He suggests that 
the greater ingestion of vitamin A from summer pastures causes a greater 
fixation of calcium in the organism. 

Condensed Fermented Skim Milk. Milk and Creamery Plant Monthly^ 
Aug. 1926. — This product, which is analogous to and practically identical with 
semi-solid butter-milk — a product which is coming into increasing favour in 
this country with poultry-keepers and for the feeding of dairy calves — is made 
by fermenting skim or separated milk with a starter containing a large yeast, 
V. B, bulgaricusy until the acidity reaches 2 per cent, lactic acid, and con- 
densing the fermented milk by the vacuum process in the ratio of 3 : i. The 
finished product, which is a pasty semi-fiuid mass, has an approximate acidity 
of 6 per cent, and keeps in good condition for a lengthened time. It has been 
used with success in feeding baby chicks (in a dilution of i : 8) and laying hens 
(i pound paste to i pound dry mash). 

France : A Permanent Oommittee for Milk Testing. --This Committee 
has been established by the SocUtd nationale d encouragement d Vagriculture 
and is formed by a combination of the Testing associations already in existence. 
The object of the Committee is to encourage the diffusion of the testing system, 
and to keep the associations thus combined informed of all that has been done 
in the matter and of all results obtained with a view to the establishment of 
further testing work. At the end of 1925 the Committee had extended its work 
to 13 breeds of cattle, and 16 associations were formed for testing of the 
Norman breeds and 15 for the Flemish breed, whether exclusively or at the 
same time as other breeds. — (Za Vie Agricole et Rurale^ Year 14, VoL XXV I 
No. 49, PariSf 1925.) 

LIVE STOCK .-Pigs. 

Report on Compaxative Experiments with Pigs from State-aided Pig 
Breeding Centres. Lund, A., Beck, N., Rostinf, P., Beretning fra For- 
sogslaboratoriet. Copenhagen, 1925. — The report describes investigations made 
during the period September ist, 1923, to August 31st, 1924, at the three Pig 
Experimental Stations : Bregentved, Elsesminde and Over-Lojstrup, the pur- 
pose of which was to study the fattening and butchering qualities of the pigs 
coming from the State^aided centres and fed at the stations. , 

In Denmark we find practically two breeds of pigs only : the Danish 
Country Breed and the Yorkshire Breed (the Large White). There are a 
number of breeding centres for each of these races in Denmark, the purpose of 
which is to produce pure-bred animals. The foundation of the centres, which 
goes back more than thirty years, is chiefiy due to the infiuence of the Live-Stock 
Commissioner, M. P. Morkeberg. 

The original reason for starting these centres was that Denmark almost 
forty years ago began to sell bacon to England. The type of pork existing in 
this country at the time did not possess the qualities demanded by the English 
bacon market, and to meet this difficulty a search was made throughout the 
country for animals of the type in request. These animals were then brought 
to the Breeding Centres, which were in course of time able to distribute good 
breeding animals all over the country. The fact was, however, that a large 
percentage of the country-bred pigs — at that time at any rate — suffered from 
such essential deficiencies (form, fineness) that it was much to be desired that 
breeding animals of better form should be used for breeding animals for the 
market. Consequently Yorkshire Breed centres were founded for producing 
boars, so as to procure — by crossing them with country sows— the real bacon 
pigs. As a far greater number of sows than of boars are required for breeding, 
a considerably greater number of centres were established for the native breed 
than for the Yorkshire breed. The reason for not breeding exclusively from 
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the Yorkshire is that this breed is considered to be too delicate for the Danish 
conditions. At present there are in Denmark 161 centres for the native breed 
and 33 for the Yorkshire breed. The centres roust submit to an inspection on 
the part of the management, who select the animals fit for breeding ; the centres 
obtain a very modest annual subsidy from the Government, and in return bind 
themselves to keep the necessary herd-books, mark the animals and deliver to 
the experiment station of the district two pigs every year ot the sows chosen. 
In the course of the years (until the tst of September 1924) a very great number 
of breeding animals came from the centres ; 27,800 boars and 65,654 sows of the 
country breed, 10,237 boars and 4,478 sows of the Yorkshire breed were sold. 

In estimating the value of the breeding animals selected, especially as 
regards the fattening and butchering tjualities, great assistance is afforded by 
the figures from the experiment stations. It has been mentioned that the 
centres are bound to forward to these stations two pigs for each sow chosen ; 
this is done by each separate centre forwarding— after the best boars and sows 
— a certain number every year of experimental batches^ consisting of 4 porkers. 
6-8 weeks of age, of the same farrow, and preferably 2 boars and 2 sow-pigs 
Each of the stations, which are spread all over the country, may breed from 
100-200 experimental batches every year. The same mode of proceeding is 
applied everywhere, only certain kinds of grain (barley, oats, wheat in pro- 
portion and skim milk being used for feed. The feed is weighed out 

every day for each batch that has its own sty at the station ; every fortnight 
each pig is weighed, and when the fattening is ended (the pigs on leaving have 
a live-weight of fully 90 kg.) the consumption of food which for each individual 
batch has been necessary to produce on an average i kg. of growth is estimated 
in food units. The sufficiently fattened animals are taken to the slaughter- 
house, and after the slaughtering each animal is submitted to a competent 
judgment at which various measurements aie taken (the depth of the belly, 
the length of the trunk) and marks are given for characteristics of form, fine- 
ness, fleshiness, &c. For 1923-24 the reports from the three experiment stations 
show the averages given in the table : — 


Averages for the Experiment Stations for the year 1923-24. 



Native 

Breed. 

York- 

shire 

Breed. 

Number of animals 

Age in day — 

1,192 

312 

At the beginning 

60 

63 

„ end 

184 

194 

Weight in kilos — 



At the beginning 

i6-8 

15.9 

„ end 

92-1 

91-6 

Food units (kgs.) for i kg. growth during the time of 



the experiment 

3*59 

3*55 

At the time of slaughtering — 



Percentage of waste 

26*9 

25-4 

„ offals 

12-6 

12-6 

„ bacon for export ... 

6o*5 

62*0 

Thickness of the pork in cm. — 



In chine 

4-2 

4*1 

„ belly 

2-9 

3*2 

Length of trunk in cm. from hip-joint socket to neck ... 
Points in (x) judging 0—15 — 

89*5 

88*2 

Firmness of the pork ... 

12-6 

A *3 5 

Thickness and evenness of the chine of pork 

12>4 

12*5 

Thickness and fleshiness of the belly 

II-5 

12*2 

Shape and size of the hams 

II-9 

.I2*4 

Fineness of head, legs and skin ... 

12-4 

135 

Fleshiness 

12-2 

124 


(x) is = vg, I2 = mg, 9=g. 
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Tht oMintry-bred pigi reached the ^aeghtering wdfht Wa da3rt telbte tte 
Yorkshire pigs ; the ratio of fatness f.u. to i kg. growth was eacelient al%e Ibr 
both breeds. The native breed was a little longer in the trunks but as to 
quantity of export bacon and quality the Yorkshire iWeed appears to be 
superior. 

fiouHrif, 

Poultry IPaniiiiig and Sgg Prodnetioa in Denmark. /Cock. IV, A., 
Publishers^ Dyva anajeppesen^ Copenhagen^ 1925. — The difficulties which beset 
Danish agriculture in the eighties of last century as a consequence of foreign 
competition and falling prices made many Danes anxious to find new sources 
of income. One of the most important of the subsidiary activities that were 
taken up was poultry keeping, with a view to egg production. Now, on many 
farms, poultry keeping constitutes one of the principal sources of income. 

The introduction of Mediterranean breeds has had a great and beneficial 
influence on the numerical output of eggs in Denmark ana also on the sUe of 
the eggs theinselves. Together with Hyroouth Rocks, Wyandottes and Rhode 
Island Reds introduced from America, the Mediterranean breed of fowls are 
certainly among those most widely spread throughout Denmark. In 1888 the 
number of hens, cocks and chickens was 4*5 millions ; in 1924, 21*3 millions. 
Little attention is pmd to fattening, while systematic duck breeding is practi- 
cally unknown in Denmark. There are only a few Turkey breeders, but the 
breeding of geese is of some importance. 

Eggs were exported to England by the regular steam route for the first 
time m 1865. In 1924 the egg export was third on the list of agricultural 
products, and amounted to 41*6 million score with a value of 150*8 million 
Kroner. 

In 1895 the Danish Co-operative Egg Export Society was started. The 
great advantage of this excellent organisation is that it has established the 
collection and stamping of eggs. Each egg is stamped with a number indicat- 
ing the producer, which makes it possible to immediately identify suppliers of 
eggs of inferior quality. The local branches of the society all have their own 
egg collectors, who make a tour of the members at regular intervals. All eggs 
are stamped with the trade mark of the Society. They arc exported at once, 
the object of the Society being to furnish foreign markets with only the very 
best possible newlaid Danish eggs. 

One of the most effective means towards development of poultry farming 
has proved to be the competitions for the best kept and most profitable stocks 
of fowl belonging to individual members, the aim being to promote poultry 
breeding on strictly economic lines, no regard being paid to the purely show 
aspect From the breeding centres cheap eggs are also distributed for 
batching. 

The Danish Poultry Breeders Union extends over the whole country. It 
promotes poultry farming by holding poultry breeding courses, egg-laying 
competitions, poultry exhibitions ; it establishes control stations, issues a 
monthly paper and gives advice to poultry farmers. 

The Breeding Diseaees of Poultry, and their Control, with Special 
Beference to TabercnloeiB. Lerche^ AT., Deutsche tierUretUche Wochenschfi/t^ 
No, 48. BreslaUy 1925. — The aim of the German farming industry is to become 
gradually independent of imported supplies of eggs and table fowls. Poultry 
breeding has on this account become of great importance in the post-war 
years. 

Several diseases are described. 

The poultry brood suffers most from tuberculosis. All breeders should 
regularly have their fowls examined for tuberculosis by means of the intra- 
cutaneous tuberculosis test. The tuberculous reaction is i-ii days after a 
positive injection, even though diseased processes cannot be microscopically 
recognised on the organs. A favourable infiuence can be effected by cold- 
blooded tubercle bacilli. Specially noticeable is the early revival of laying 
capacity. What this action depends on is not at all clear ; it does not appear 
to be a specific albuminous action. Warning must be given against indis- 
criminate inoculation with Friedmann inoculating matter without segregating 
the diseased fowls, since with this treatment only subjects immune to bacteria 
remain alive. 
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Ayian Tuberculosis in Mammals. Plum^ N.^ Publication of the Serum 
Laboratory of the R, Veterinary and Agricultural High School^ Copenhagen^ 
1925. — A very thorough study on the above problem, containing exhaustive 
bibliography. Pages 67-100 deal with previously described cases of spon- 
taneous avian tuberculosis in mammals (human beings, horses, cattle, pigs, 
and various small animals). In summing up this section. Plum says ; Avian 
tuberculosis in pigs has been so minutely investigated that its significance for 
this animal can be considered to be cleared up. The significance of this 
infiiction for mankind will be greatly elucidated in a future not too remote. 
Systematic studies with regard to the horse have been made. 

A defect is that in most experiments mammals only have been used and 
hardly ever hens at the same time. 

Mammals are in general infected by ingestion of faeces containing bacilli, 
or by eating the carcases of fowls. 

With man there is always the possibility that he can be infected by eating' 
eggs containing bacilli, for it is proved that the eggs of tuberculous hens can 
contain bacilli, which are not killed by the usual light boiling. 

Whilst formerly the possibility of avian tuberculosis in children was not 
taken into account, it is now proved that children may be infected spontaneously 
with ornitho-tuberculosis. Comparatively many of those animals which react 
to avian tuberculosis have aborted. The pregnant uterus appears therefore to 
be a place sought eagerly by the ornitho-tuberclc bacilli. Animals which abort 
on account of avian tuberculosis are either not attacked in any other place, or 
the demonstrable alterations, which take place preferably in the lymphatic 
glands of the alimentary canal, are very slight. When the avian tubercle 
bacilli have attacked the uterus, they are able to cause abortion. The bacilli 
subsequently maintain life in ihe abscesses which form under the mucous 
membtane of the uterus, and so later abortion can again take place. 

The only rational method for control of avian tuberculosis is to keep 
in view the source of infection itself, namely, the poultry. Hitherto avian 
tuberculosis has been allowed to gain ground amongst poultry in a manner 
completely foreign to the general conditions of care of farm stock in Denmark. 

Bacillaxy Wldte DiaxrliOBa of Clucks. Doyle^ T, AT., Journal of Com- 
parative Pathology and Therapeutics, VoL XXXVJ If part 4. Edinburgh^ 
1925. — Bacillary white diarrhcea 1$ essentially a disease of artificial incubation. 
It may also occur on farms where only natural methods of hatching are 
employed, but in such cases it rarely causes any trouble and tends to disappear. 

This is partly due to the dark, warm atmosphere of the incubator being 
favourable for the survival of the causal parasite, while, under natural con- 
ditions, the light and temperature have an inhibitory effect and rapidly bring 
about its death. 

As hen-hatched chicks also are continually on the move, the infection is 
disseminated over a wide area, and the same conditions do not occur as in a 
crowded brooder house. The fowl is the only species susceptible to natural 
infection. Many chicks which survive the disease harbour the parasite in one 
or more of their organs throughout life. 

The organism is not a normal inhabitant of the healthy chick. The fact 
that many chicks which recover harbour the causal agent and are the potential 
source of futuxe outbreaks is a strong argument against the policy of treatment. 

Cold Storage of Egga. Morant^ T and Pique,/,, Cold Storage and Produce 
Review, VoL XXV///, No, 32. London, 1925.— Results of researches on the 
cold storage of eggs made at the Low Temperature Research Station, Cam- 
bridge, for the Food Investigation Board of the Department of Scientific and 
Industrial Research. 

(1) Only very fresh, clean eggs, which have not been subjected to a tempera- 
ture of more than I5*5°C. (60* F.) should be used for cold storage, since at 
21® C. (70® F.) a visible development takes place in the egg; even at 

(61® F.) embryonic modifications are produced. 

(2) The storage temperature should in practice be maintained between o^ C. 
and 4* 0-5* C. (32° to 33“ F.). 

(3) To avoid as far as possible loss of weight, the degree of humidity should 
be kept constant at 80 per cent, and the temperature at o'" C. 

(4) To avoid storage taste” the eggs should be placed on metal plates, or 
plates rendered impermeable and not susceptible of absorbing odours. 
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cff^f i^fWj, ?6, ^ f93S.-TTl»iii]aUi«Mf fo^ 

pnocipies of praoicai wi^th^ i^uDi#4 jpn 

wfta ao^d clouds, ofaiMw^ «#4 fifaotfi ^ sbor| oi^ 

“ piprasit^s obseryed by i^epps df ra4ip-jtjelegi*apby. Tft.# mpf^ncp pit 
Qbaervation of clouds, esp^ijdly ^n rocent y^ars, apd pfrticuliarfy ^Mgl^ 
clouds— ufuaUy qrri— bera^g ibc arrival of depjruasious, l^ts M 

noted, from thcM observations jit is possibly to djeduqe some geuf 
which have considerable practical yafup. 

(i) With light winds, variably in directipn ^nd y^itb a sky alcupi^ fqtp b^tn 
clouds, with morning mist or abundant dew, it^rt is io ajll prpbabilUy an gntf* 
cyclonic condition (high pressure). A certainty qt settl^ weather ia tpen 
probable. However, with light southerly wmds accoippanied by a rim in 
tfuiperature, especially in the morning, and with high cumuli scwergd pver 
toe sky, thunderstorms or atmoij^eric disturbances are to be feared, especia^y 
in summer. Regular daily variations in the velocity of the wind, that is to ^ 
the pmsage from a light current in the morning to a more considerable current, 
CQLDcident with the maximum temperature of the day aud with decrease a^ 
sunset, indicate a settled condition. 

On the other hand a change of yronther is to be predicted if in the course of 
a fine day the wind continues to remain strong in the evening and at night. 

Rapidly moving cirri coming firom a direction between south and north>west 
(3rd and 4th quadrants) should give reason to suppose, especially in May and 
October, that a depression is coming whose centre is situated slightly to tne 
right of the direction from which the clouds come. 

These cirri may precede the depression by 24-4S hours, according as tbP 
observing station is situated on the edge or in the centre of the nebulous mass i 
in this case rain or dry weather will depend on the distance pf the station from 
the centre of the depression. The appearance of high cumuli coming from the 
above-mentioned direction may yive similar results. 

(a) By forecasting the direction of the wind, it is possible to predict chepgcs 
of weather. Indeed, for a given place, certain almost constant characters of 
the weather correspond with the direction of the wind. For each station it is 
therefore possible to draw up special charts of frequency of the wind according 
to the various directions, i.e. graphs which illustrate the atmospheric currents 
apart from their intensity. According to the prevailing directions, observation 
will disclose types of weather not liable to change while the conditions which 
have determined them continue. 

(3) Certain aspects of the atmosphere also furnish good indications for a 
local weather forecast. Rain is pieceded by exceptional clearness of the air, by 
better perception of distant sounds (especially those emitted in the direction of 
rainy winds), by increased twinkling of the stars, by the occurrence of solar and 
lunar halos (especially the former), by the fact that the clouds are massed in 
the direction towards which the wind is blowing and by other indications of 
minor importance which may naturally vary from one region to another, 
especially in countries round the Mediterranean. The various colorations of 
the sky at dawn and sunset are also important. 

If the sky is pale or grey in the morning, or orange-red in the evening, fine 
weather will continue ; brilliant colorations at dawn almost always indicate rain. 
A yellow sky at sunset indicates wind, while when the disk of the sun appears 
to undergo certain characteristic deformations it is always a sure sign of tain. 

Other chromatic indications, useful in forecasting, wye recorded centuries 
ago as popular ideas based on experience, such as formeoT the subject of poetic 
treatment in VirgiPs Georgies, and have been taken up recently, developed and 
propounded by Father Paoloni of Montecassino as an aid to weather forecasting 
under the title of ** Virgil’s Method.” The observation of the higher air cur- 
rents, determinable by observation of clouds, can also furnish useful indications 
for forecasting. If the wind below becomes stronger and the higher clouds 
travel in the opposite direction, or in a direction forming a fairlv wide angle, it 
may be predicted that the wind below will give place to the nigher cuij^t. 
Two winds succeeding each other in opposite directions almost always luring 
rain. Generally, rain may more easily be predicted |thf njore sppenmpojed 
strata of clouds are present in toe slfy. Settled clouds m the direction whence 
the wind blows only bridg e continuation of the same air cprrept ; if on the 
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b^d fhey appgar in the opM^tp ^insctipm thfsy appoupcc the ^erinipatiop of . 
Wi^i) clQudf jcpllept from thfiercp^ directjppii, they indicate a tbunderstorpn ; 
clf%4f a pountam indica^ rain. 

I4) Certain apimals ^re aR[e toVivc indications regarding cfcanac of weather ; 
tl^ffs £jfip henaviouf of cats and birds on the i|pproach of rain is known. On the 
approach of bad weather flies become more troublesome, and sea-birds come 
ih jg[feater numbers to the epast find % lower. On the othpt hand, with hne 
wjpither; fwallows fly higher, butterdies are more numerous, spiders weave their 
webs more actively, ^padies dy evep after the spn has set. Certain plants also 
can indicate the coming state ot the weather, and both in the case of animals and 
plants such behaviour is explained by variation of the hydrometric condition of 
the air when the change of weather is indicated. 

(5) Since meteorological phenomena are always accompanied by more or 
less Intense electrical manifestations, the importance in this respect of receivers 
of electric waves In wirelesf telegraphy is evident. The principle in itself, 
indeed* is not new, since in 1787 a priest, M. Ventan of Burki (near BasleX had 
invented a kind of harp with 15 strings of different thickness, over 90 metres 
long, stretched on large cylinders and arranged at suitable distances from each 
other. The instrument (meteorological harp) was placed in a north to south 
direction and inclined so as to fortp ^n angle of ao°-3o'' with the horizontal. 
During changes of weather the harp gave vibrations of various strengths 
according to the distance and magnitude of the depression which it indicated. 
iThp receivers of wireless telegraphy can pick up the so-called atmospheric 
** parasites ” or disturbances, the intensity of which is variable and at present 
classified in three catejfories rustling, crackling, cracking. The crackings 
indicate the approach of a hurricane close to the station if the crackings 
increase in intens*ity and freauency ; it is retreating if they decrease. Slight 
rustlings, similar to the sound of frying, indicate the coming of a hail cloud ; 
numerous cracklings, on the other hand, are indications of the occurrence of a 
large depression. Rain and mist make reception fairly good ; the contrary is 
the case when the air is dry and cold. 

France : Vocational School for Sheidierds at Rambooillet. TAe 

Bergerie Naiionale consists of an area of 250 hectares in the midst of the 
forest of Rambouillet and supports a pure-bred flock of Spanish merinos. 
The first animals of this Hock (315 ewes and 41 rams) were imported from the 
province of Leon (Spain) as early as 1786, and the breed is considered as being 
one of the most important wool-producing breeds in the world. A large 
number of the progeny of the original dock have been exported and the bieed 
has thus been established in all the continents. The dock at Rambouillet 
numbers 200 ewes and 200 rams of pure strain. These form three very hardy 
types, which show resistance to all conditions of feeding and to every difference 
of climate. 

The school for shepherds, at present under the direction of Prof. A. E. 
Hilsont, was opened as long ago as 1874, l>ut was closed in 1895 because the 
pupils, who were taken at the age of 12, were too young to gain any permanent 
benefit from it. It was re-opened in 1922. Pupils must now be at least 15 
years old on entering, preference being given to those who have already com- 
pleted their military service. The school is (men from August until Christmas. 
The number of pupils may not exceed 15. This year the course will last ten 
months, so that the pupils may have practical experience in all the work con- 
nected with sheep-rearina, in shearing and in the slipping of lambs. Every 
day twQ hours ana^^ hali of theoretical instruction is given. The rest of the 
day is (ievoted to practical work among the Rambouillet merino sheep and the 
do^s for killing which Prof. Hillsont wishes to establish, and which include 
already the Dishley Merinos and Berrichons. 

The course in sheep rearing is conducted by the director of the school 
himself and includes the method of classification by points, feeding, the study 
iA wool, animal husbandry^ the building of sheep pens, a knowledge eff sheep 
&gs and many other subjects. Another teacher gives lessons in veterinary 
mj^icine in its application tp sheep ; a third teaches French, geometry and a 
Gftlearithmctjc, 

The head fl^epherd and his two assistants undertake the practical instpc- 
tion. The other p^, strictly zooteebnical, also includes work in wood and iron 
and visits to breeding pens and slaughter houses in the neighbourhood. A com- 
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mittee of inspection undertakes the general improvement of the school. At the 
head of this is the Inspector General of Agriculture. It also includes a repr^> 
sentative of the Colonial Department, a delegate of the Tourcoing Chamber* of 
Commerce (one of the greatest centres of the wool industry in the north of 
France), and five sheep breeders from the five wool-producing districts of the 
country. 

There is a museum attached to the school which contains samples of wool 
from all parts of the world, and in particular the collection of Rambouillet wool 
taken regularly from ewes and rams of from three to five years of age since 
1786.— (F. /?. Arnold^ La Vie Agricole et Rurale^ Vol. XXVJl, No, 45. Paris^ 
1925.) 

The Treatment of Flour with Ohlorine Oas and hy the '* dole ” Procees. 

Neumann^ M, and Kalming^ H.y Landwirischaftliche Jakrbucher,^ Vol, LXI^ 
No. E, Berlin,, 1925. — Among the measures suggested in recent years for the 
improvement of flour is that of treatment with chlorine gas, introduced abput 
thirty years ago. The bleaching which results is due to the oxidation of the 
yellow colouring matter which is found in the fats of the flour. This method, 
however, is not common because it has certain drawbacks. It has now been 
replaced by the “Golo” process, in which 0*5 to rs per cent, of nitrosyl 
chloride is added to the chlorine gas. The gaseous mixture to which is added 
a certain amount of air is pasted into a receiver containing the flour, which is 
constantly shaken, and thus in a short time comes into close contact with the 
gas. The flour rapidly absorbs the gas. In concentrations of 0*015 to 0*02, 
which are considered normal, the flour retains no odour, nor can any traces of 
hydrochloiic acid or of nitrous acid be found. Under the influence of the gas, 
the swelling capacity of the colloidal substance of the flour, especially of the 
albumen, increases. A greatei capacity for water results and therefore a 
greater quantity of dough, which is more tenacious, softer and more susceptible 
of increase in volume during the process of bread making. 

This action is due to increased acidity in the flout. With it also increases 
the solubility of the nitrogenous substances. If, however, these two factors 
increase beyond a certain point, as happens especially with soft wheats, the gas 
may have no effect, or it may even have a negative effect, as is the case when 
the action is too prolonged. The gas has no effect either on the keeping 
qualities of the flour or on the activity of the enzymes of the flour. Complete 
bleaching of the flour will result if the treatment is properly carried out, and 
the yellowish colour will disappear. If, on the other hand, the quantity of gas 
is excessive, the flour may take a gieyish tone. 

The action of the gas depends mainly on the accurate carrying out of the 
treatment, which may be considered as harmless on account of the very small 
quantity of gas used and the cleanly manner in which the process must be 
performed. 

Italy : Measures for the Protection of Apiculture. —Under a decree law 
the formation of provincial consortia is being contemplated, consisting of 
owners of hives, supported if necessary by the Provincial Agricultural 
Councils, and in case of need made compulsory whenever apiculture has in any 
given province special importance. These consortia may in their turn be 
linked up with larger interprovincial consortia within the area of the same 
region. Their main work will be the supervision through specially appointed 
experts of all matters connected with the control of bee diseases and pests ; 
the diffusion among agriculturists of the knowledge of the proper measures 
of control ; the diffusion of the regional methods for bee-keeping, with special 
attention to the purity and careful selection of Ligurian bees ; the protection 
of the economic interests of the apiculturists, of the trade and industry in 
bee-keeping, and the taking of steps to prevent frauds. 

The decree law lays down regulations as regards prophylactic measures 
and the control of the infectious diseases of bees, ordering in case of need the 
destruction of hives and of infected utensils. No compensation is due to the 
apiculturists in respect of such destruction, but the consortia may guarantee 
a partial compensation payment under the form of insurance. A special 
article deals with the trade in honey, and in this connection provision is made 
for the taking of samples to establish purity by means of analysis.— 

Ufficiale^ No, 281, 1925.) 
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Union of South Afiricn : Promotion of the Africultnral Indnstries.— 
With this object certain fiscal charges have been introduced which, under 
ceftaiti condiuons, shall he imnottd on agricultural products, and the receipts 
from which shall be employed to promote : (a) experiments, enquiries, or the 
diffusion of agricultural information in respect of them ; (d) the erection or 
purchase of buildings, lands, live stock, machinery, implements or requisites 
IB view of the objects indicated in paragraph (a ) ; (^) the most profitable 
method of sale of produce ; {d) any other subsidiary to the purposes contem- 
plated in paragraphs a, A ^ ; and finally (i) any further aid which in the 
opinion of the Minister of Agriculture is required for the advancement of 
agriculture. — {TAe Union of South Africa Government Gazette Extraordinary^ 
No. 1489, 1925) 

LegUlation with respect to the Importation and Exportation of Plants 
in Various States. — The Legislative Section of the International Institute of 
Agriculture sets forth by means of a short series of publications the current 
legislation passed in the various States for regulating the importation, ex- 
portation and transport of plants. Each monogiaph deals first with the 
legislative sources of the information in question, and then goes on to deal 
With the organisation of the national services responsible for the application of 
the measures in question. — {Institut Intemationat d Agriculture^ 

Spain: Stabilisation of the Grain Market.— The Ministry of Fomento, 
with the object of stabilising the national grain market, preventing speculation 
in grain and enabling farmers to keep it under normri conditions up to the 
time of the actual sale, authorised, in connection with the harvest of 1925, the 
making of loans to the formers for an amount equal to half the value of the 
grain which they deposited in pledge. A sum of 50,000,000 pesetas was set 
aside for the purposes of these loans. — {Gaceta de Madrid^ No. 188, 1925.) 

Canada: Grain Lejgialatlon.— All trading questions relating to grain have 
been regulated in considerable detail by the Canadian Government in a law, 
consisting of 236 articles and divided into four parts, with the short title: 

Canada Grain Act.’* A Board of Grain Commissioners is established wblfch 
within thirty days of the close of the civil year must present a report to the 
Ministry of Commerce : (a) on all matters in connection with the inspection, 
weighing, storage and transportation of grain ; {b) on such matters as the 
Ministry may direct. Under separate headings are set out the duties of 
inspectors, commercial grades, the grain standards board, the grain survey 
board ; provisions relating to sales, to fees, weighmasters, offences, procedure. 
Eastern and Western Inspection Divisions, grain from the United States. 
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STATISTICS. 

PRICES of AOSIOULTURAL PRODUCE, FEEDINQ STUFFS 
and FERTILISERS in June, July and Angust 1936. 

Average Prices of Live Stock in Scotland. 
{Compiled from Reports received from the BoarSs Market Reporters^ 




June. 



July. 


August. 

Description. 










I St. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 


FAT STOCK 










Cattle— 

Aberdeen-Angtts 

per cwt. 
l.w. 

$. d. 

63 3 

per cwt. 
l.w. 
s, d. 

57 5 

per cwt. 
l.w. 

X. d. 

44 2 

per cwt. 
l.w. 

X. d. 

65 4 

per cwt. 
l.w. 

X. d. 

59 8 

per cwt. 
l.w. 

X. d. 

47 10 

per cwt. 
l.w. 

X. d. 
6$ 8 

per cwt. 
l.w 

X. d. 

59 9 

per cwt. 
l.w. 

X. d. 

44 II 

Cross-bred (Shorthorn) 

59 n 

S3 II 

3* 11 

61 11 

56 3 

41 10 

60 10 

54 7 

39 6 

Galloway 

60 5 

54 “> 


59 5 

54 0 

■' 

57 II 

53 5 


Ayrshire 

58 10 

5 « 5 

36 5 

59 9 

1 

51 3,37 3 

60 6 

51 6 

39 6 

Blue Grey 

61 0 


... 

67 9 

55 0 

... 

... 



Highland 





... , 


59 9 

59 0 

... 

Veal Calves 

per lb. 

15I 

per lb. 
d* 

loi 

per lb. 

6 

per lb. 
d 

i3i 

per lb. 
dm 

lOj 

per lb. 
d. 

5i 

peHb 

14 

per lb. 
d, 

104 

per lb. 
d, 

6 

Sheep— 

Cheviot 

1 

under 
6olb. 1 

p.Mb. 

iSi 

60 lb. 
and 

upw’ds. 
per lb. 
d 

14 

Ewes 
per lb. 

d. 

i 

under ! 
60 lb. 

per lb. 
dm 

I4i 

60 Ih. 
and 

upw’ds. 
per lb. 

dm 

134 

Ewes 
per lb. 

d. 

11 

under 
60 lb. 

per lb. 

nl 

60 lb. 
and 

upw'ds. 
per lb. 
dm 

I3l 

Ewes 
per lb. 

d. 

loi 

Half-bred 

*51 

I3f 

9l 

I4i 

13 

81 

i3f 

I2i 

81 

Blackface 

‘4i 

I3i 

lOj 

*3l 

13 

lOf 

134 

lal 

I 

1 

Grtyface 


14 

1 

94 

144 

134 

9 

14 

>31 

8 

Down Cross 

*5 

I3i 


14 

13 


134 


- 

Pigs— 

Bacon Pigs 

p« 
Stone. 
|x. d, 

14 9 

p.r 
stme. 
s. d, 

13 8 

per 

stone. 

X. d. 

per 

stone. 

X. d. 
14 8 

per 

stone, 

X. d. 

13 8 

per 

•tone. 

X. d. 

per 

•tone. 

X. d. 

14 6 

m 

per 

stone. 

X. d. 

Porkers 

15 2 

14 3 


15 a 

M 3 

... 

14 11 

14 0 

•• 
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Average Prices of Live Stock in Scotland — continutd. 


Description. 

June. 

July. 

August. 

1st. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 

ist. 

and. 

3rd. 

STORE STOCK t— 

) 

I 

1 









Cattlb— 

Aberdeen- Angus : 

Yearlings 

Two-year-olds 

Per 
head. 
£ X. 

18 0 
*3 8 

Per 

head. 

£ 

14 IS 
18 3 

Per 
head. 
£ X. 

13 14 

16 9 

Per 
head. 
£ X. 

17 IS 
23 II 

Per 
head. 
£ X. 

14 13 

18 6 

Per 

head. 

£ X. 

13 15 

Per 

head 

£ X. 

15 17 

25 I 

Per 

head. 

i X. 

14 10 
19 5 

Per 

head. 

£ X. 

14 0 
17 0 

Cross-bred (Shorthorn) : 
Yearlings ... 
Two-year-olds 

18 6 
23 0 

14 2 
18 2 

12 10 
15 2 

16 15 
22 18 

14 0 
17 IS 

12 6 

15 18 
24 3 

14 3 
18 9 

12 8 

Galloway : 

Yearlings 

Two>year-olds 

16 16 
24 0 



15 13 
24 15 

21 0 


16 8 

21 0 

1 - 

Ayrshire : 

Yearlings 

Two-year-olds 

u 7 


1 ... 

9 13 
24 10 

19 0 


10 5 


( 

1 

1 - 
i 

Blue Grey : 

Yearlings 

Two-year-olds 

1 


1 






1 

1 - 

1 

Highland : 

Yearlings j 

Two-year-olds 

Three- year-olds ... 

12 13 
17 10 
21 15 

10 19 

IS 15 

19 10 

9 3 
14 0 
16 5 

12 0 
15 7 
19 5 

9 16 
13 3 

— 

7 5 
11 0 

.. 

... 


Dairy Cows— 

1 

1 





1 



1 

1 

Ayrshire : 

In Milk 

Calvers 

28 18 
28 1 

21 0 
21 14 

12 0 
14 8 

3* 0 
29 16 

22 12 
22 2 

12 0 
14 10 

30 3 
29 8 

*5 \ 

22 8 

12 0 
14 13 

Shorthorn Cross : * 

In Milk 

Calrers 

34 3 
3* 13 

26 6 
23 4 

17 1 

34 I 
32 7 

27 0 
23 7 

22 0 
17 2 

33 13 
33 5 

26 9 
24 4 

23 3 
18 2 

Shbbp— 

Cheviot Hoggs . . I 
Half-bred Hoggs 
Blackface Hoggs . . ' 
Greyface Horn ... | 
Down Cross Hoggs 

X. J, 
48 I 
69 4 
47 0 
54 9 

s. d. 

42 6 

34 8 

45 « 

X. d, 
22 0 
51 4 

5; ® 

38 0 

X. (L 

67 11 
32 6 
55 0 

X. d. 

»•« , 

26 1 

42 3 

X. d. 

X. d, 

38 0 
S3 10 

X. d. 

a8 2 
44 9 

4 » 

X. d. 

Pigs— 










(6 to 10 weeks old) 

64 2 

45 *0 


64 4 

45 I 

... 

60 I 

42 3 

... 
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Average Prices of Dead Meat at Dundee, Edinburgh, 
AND Glasgow. 


{Compiled from R^orts received from the Boards Market Reporters.) 


Description. 

Quality. 

June. 

July. 


August. 

Dundee. 

Edmbmgh. 

i 

Dundee. 

Edinburgh. 

i 

0 

1 
0 

1 

I 

j 

Beef 


per lb. 

per lb. 

per lb. 

perlb. 

perlb. 

perlb. 

per lb. 

perlb. 

perlb. 

Home-fed— 


d. 

k , 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

Bullock or Heifer ... 

1 

H 


lOf 

9i 

10* 

10* 

9* 

10* 

I0| 


2 

89 

89 

9i 

9^ 

84 

9i 

98 



Bull 

I 


7i 

74 

7l 


i\ 

74 

78 

79 


2 

6 § 

7i 

68 

69 

7* 

6 * 

7 

7i 

68 

Cow 

1 

6| 

64 

7 

7 

68 

69 

64 

64 

7 


2 

6 i 


58 

6 

5 

5l 

6 


54 

Irish — 











Bullock or Heifer ... 

I 



... 

... 


9* 

... 

... 

9 


2 


... 



... 


... 


8 

Bull 

1 


... 

... 

... 

... 

69 


... 

69 


2 




... 


6 

... 

... 

5* 

United States & Canadian— 











Killed at Birkenhead ... 

I 


... 




9l 


... 

... 

Killed at Glasgow 

I 



If 



If 



9 


2 

a *** 


84 





... 

8 

Argentine Froxen— 











fiind Quarters 

1 

68 

6 i 


64 

69 


64 

6 



2 


54 





5l 

5f 

... 

Fore „ 

1 

4e 

48 


4l 

49 


39 

3* 



2 


^ 



44 


3* 



Argentine Chilled— 











Hind Quarters 

1 1 

79 

7l 

78 

6|1 

69 

69 

79 

7* 

74 


2 


7i 

7i 



69 

74 

7* 


Fore „ 

I 

4l 

4i 

4l 

39 

3 I 

3f 

4i 

4* 

39 

1 

2 


48 

4l 


3* 

34 

39 

4* 

38 

New Zealand Frozen- 

1 






i 




Hind Quarters 

I 


... 

5fi 

... 


5l 

... 


5i 

Fore „ 

1 

I 


... 

3i 


... 

3i 

”* 

... 

3 

Mutton 

1 

1 






1 



Hoggs, Blackfue 

under 60 lb. 

X3t 

IJf 


14 

12* 

13 

*3 

11* 

114 


60 lb. & over 

I2| 

134 

n* 

13 

12 

»9 

... 


II 

„ Cross 

under 60 lb. 

l3i 

I 3 I 

I2| 

14 

12* 

13 

*3 

n* 

»4 


60 lb. & over 


134 

n| 

13 


109 

1 

... 

104 

Ewes, Cheviot 

I 




II 

’«§ 

99 


78 

84 


2 

1 10 


91 

10 


8| 



74 

„ Blackface 

1 

XI 

"84 

9i 

XI 

00 

89 

10 

"74 

7i 


2 

10 



10 


79 



68 

>. Crow 

I 

1 H 

"74 

8} 

8 

74 

79 

’74 

”74 

74 

1 

1 2 

I 71 

... ' 

7t 

7 


68 



64 

Argentine Frozen 

1 



6 


... 

S4; 

... 

... 

54 


2 


... ^ 

S 


... 

4 I 

... 

... 

48 

Australian ,, 

1 I 

... 

SI 


... 

54 



54 



2 

... 

58 

1 •' 


5 


... 

5 

... 

Lamb:— 











Home-fed 

X 

i6i 

>74 

*5 

16 

I 4 J 

13 * 

13* 

>34 

I3| 


2 

x6 

... 

14 

,, 

14 

12* 


lol 

»4 

New Zealand Frozen ... 

I 

... 


loi 


10* 

9l 


98 



2 

... 

10 } 

9 1 

... 

9* 

9 

... 

84 
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Average Prices of First Quality Fruit and Vegetables 

AT Glasgow. 

{Compiled from Reports received from the Board's Market Reporter^ 


~1 

Description. 

June. 

Fruit 




Af^les, Imfortid : 
Californian 

per case.* 

X. 

d. 

Australian 


14 

4 

Currants, Black 

per lb. 

. 

.. 

„ Red 


• 

•• 

Gooseberries, Imported „ 

0 


„ British 

.. 

0 

3 

Pears, French per box of 48. 

• 


„ Californian ... 

per case.** 


•• 

Plums, Egg 

per lb. 

. 


„ Prolific 


. 


„ Monarch 



. 

„ Victoria 

»» 



Raspberries 


• 

•• 

Strawberries, English 

»> 

0 

10 

„ Scotch 



•• 

Vegetables 




Beet 

per cwt. 

7 

0 

Cabbages — 




Coleworts 

per doz. 

I 

8 

Carrots, British per doz. bunches. 

5 

2 

Cauliflowers, British 

per doz. 

5 

2 

Cucumbers 


4 

8 

Lettuce, Cos. 

» 

I 

5 

„ Cabbage ... 


1 

8 

Onions— 




Valencia 

per case.t 

10 

8 

Egyptian ... 

per bag.J 

11 

4 

Spring 

per bunch. 

0 

4 

Parsley 

per cwt. 

41 

7 

Peas, Home-grown... 

n 

. 

.. 

Rhubarb 


12 

10 

Tomatoes, British ... 

per lb. 

0 

9 i 

„ Channel Islands 


0 

4 

Turnips ... per doz. bunches. 

4 

4 

Vegetable Marrow ... 

per doz 

• 

•• 


* 40 lb. (approx.). ^ 20 lb. 

X 8 stone (approx.). 
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t 9 stone (approx.). 
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Average Prices of Potatoes at Dundee, Edinburgh, and Glasgow, 

{Com^/ikd from Reports received from the Board's Market Reporters!\ 


MARKET. 

1 

JUNE. 

Fibst 

Ear libs. 

Second 

Earlibs. 

LATE VARIETIES. 

Rbd Soils. Other Soils. 

IjRDgworthy 
and Golden 
Wonder. 

Other. 

Langworthy 
and Golden 
Wonder. 

Other. 



£ d 

£ s. d. 

£s,d. 

£ s. d. 

£ s. d. 

£ I. d. 

Dundee per ton. 

I 

... 




4 10 0 

3 10 0 

Edinburgh ,, 

I 

10 0 0 





400 

Glasgow ,, 

I 

10 5 0 


6 13 0 


1 6 2 0 

1 

490 



JULY. 1 

Dundee ,, 

, 

6 13 0 




1 


Edinburgh „ 

1 

6 IS 0 




... 

... 

Glasgow ,, 

* 

640 










AUGUST. 



Dundee ,, 

I 

3 15 0 

300 



1 

1 

Edinburgh ,, 

I 

426' 





... 

Glasgow , , 

I 

3 12 2 
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Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 

{Compiled from Reports received from the Board's Market Reporters.) 


JUNE. 


MARKET. 

Quality. 


Roots. 


Hay. 

Straw. 

Moss Litter. 

(A 

1 

Yellow 

Turnips. 

i 

1 

CO 

Rye Grass 
and 
Clover. 

Timothy. 

1 

Earley. 

i 



s. d. 

s. d. 

J. d. 

s. d. 

s. d. 

s. d. 

5. d. 

s. 

d. 

$. 

d. 

t Dundee... per ton. 

1 



22 0 1 

14s 0(a) 


88 6 

88 6 

94 

0 

5 * 

0 





\ 

128 0 (A) 








^Edinburgh ,, 

I 



... 1 

139 0(a) 


92 0 

83 6 

94 

0 

39 

0 





\ 

13s 0 (^) 








II Glasgow ,, 

1 



... 

100 0 

105 0 

75 0 


85 

0 

37 

6 



JULY. 

t Dundee... ,, 

I 



... f 

145 0 (a) 


90 0 

90 0 

96 

3 

51 

0 





t 

130 0 ( 3 ) 








1 Edinburgh ,, 




f 

140 0 (a) 


95 0 

85 0 

95 

0 

39 

0 






13s 0 (f) 








II Glasgow „ 

I 




98 9 

103 9 

Z6 3 


8s 

0 

37 

6 



AUGUST. 

f Dundee 



... 

... 11450 ( 0 ) 

... 

90 0 

90 0 

9 * 

3 

51 

0 

t Edinburgh „ 



•• 

... 

140 0(a) 

... 

95 0 

85 0 

95 

0 

39 

0 

II Glasgow ,, 

I 




83 9 

92 6 

83 9 

... 

81 

3 

37 

6 


t Quotations for Straw, baled and delivered. (a) Baled and delivered. 

% „ ,, delivered loose in town. (^) Delivered loose. 

II „ baled Hay and Straw f.o.r. 
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Moss Litter. 
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Average Prices of Feeding Stuffs at Giasoow and Leith. 


(Con^ikd from Rtports receivtd/rom the B<HiriPs Mark^ Rt^orttrs.) 





June. 


1 

July. 


r 

August. 


Descnption. 

















I 




1 ' ■ 






Glasgow. 

Leith. 

Glasgow. 

Leith. 

Glasgow. 

Leith 

• 

Linseed Cake — 

per too. 

£ •. d 

per ton. 

£ i. d 

per ion. 

£ ** d 

pertoa. 

£ d 

per tea. 

£ *. d 

rr 

. 

d 

Home 

11 

a 

0 

10 11 

0 

II 7 

6 

10 12 

6 

11 

10 0 

11 a 

6 

Foreign 

Decorticated Cotton 

II 

9 

0 

... 


11 I 

11 

10 S 

0 

10 

15 0 

10 s 

0 

Cake 

10 

0 

6 



10 16 

3 







Undecorticated 














Cotton Cake— 














Bombay (Home- 
manufiactored)... 
Egyptian (Home- 


... 


5 *5 

0 

... 


S 7 

6 



5 10 

0 

manufactured)... 

6 

7 

6 

6 a 

6 

^ 5 

0 

5 *9 

2 

6 

5 0 



Palmnut Kernel Cake 

6 

19 

6 



7 12 

6 


8 

5 Q 



Coconut Cake 

9 *5 

0 





• •• 


10 

15 0 

... 


Groundnut Cake— ( 

*7 IS 

0 



•7 15 

0 



*7 

11 8 



Undecorticated \ 

**7 19 

0 

••7 13 

0 

••7 18 

2 

••7 IS 

0 

“7 

IS 8 

**7 IS 

0 

Maize Germ Cake— 










Home 

9 la 

0 



9 15 

0 




... 

... 


Foreign 

9 

3 

0 

... 


9 7 

6 



9 

5 0 

... 


Maize Germ Cake Meal 

9 

16 

8 



10 10 

0 

... 




... 


Bean Meal 

Maize Meal — 

II 

19 

0 

11 14 

0 

la 6 

3 

11 10 

0 

12 

17 6 

12 0 

0 

Home Manufactured 
South African Yel* 

9 

4 

0 

8 15 

0 

9 5 

8 

8 14 

5 

9 

13 2 

8 13 

6 

low 

South African 

8 

6 

6 

8 3 

0 

8 9 

5 

QO 

0 

8 

«4 5 

8 12 

6 

White 

8 

3 

0 



8 2 

6 

»• f 


8 

II 11 



Rice Meal .. 

d 10 

6 



6 5 

0 



6 

10 0 



Locust Bean Meal ... 
Locust Beans (Kib- 

9 

0 

0 

8 15 

0 

8 16 

8 

8 la 

6 


... 

QO 

6 

bled and Stoned) 




7 17 

0 

... 


7 13 

9 


... 

7 10 

0 

Maize Gluten Feed 












(Paisley) 

8 

a 

0 



8 5 

0 

... 


8 

10 0 

... 


Maize ... | 

tl 

7 

0 

7 13 

0 

t8 8 

9 

7 16 

11 

tl 

9 2 

8 2 

6 

is 

3 

9 



t8 4 

5 

... 


t8 

10 0 

... 


Oats, Canadian— 

< (No. a Feeds) 

9 

3 

0 



8 15 

8 



9 

0 0 



M 

1 

5 

0 



8 8 

2 

... 


8 

3 2 

... 


,, Home 

10 

10 

0 

9 14 

0 

10 10 

0 

9 12 

6 

10 

0 0 

9 15 

0 

Barley (Feeding) ... 

9 

5 

0 

9 4 

0 

9 10 

0 

9 12 

6 

9 

0 10 

9 10 

0 

Barley (Bran) 

9 

1 

0 



Q I 

3 



8 

5 0 


Malt Culms 

6 17 

0 

6 *0 

0 

6 13 

9 

... 


6 

S 0 



Distillery Mixed 













Grains — Dried 

8 

6 

0 

9 3 

0 

7 18 

9 

8 18 

9 

8 

0 0 

8 5 

0 

Brewers’ Grains — 














Dried 

7 IS 

0 

8 a 

0 

7 >5 

0 

7 13 

a 

7 

II 3 

6 12 

3 

Distillery Malt Grains 







8 






—Dried 

7 

10 

6 

... 


7 15 

... 


7 

10 0 

... 


Wheat- 











* 


Middlings (Fine 














Thirds or Parings) 
Sharps (Common 

8 

$ 

5 

7 I 

6 

813 

8 

6 19 

5 

9 

12 6 

7 12 

6 

Thirds) 

6 

6 

6 

6 11 

0 

6 5 

0 

6 3 

9 

6 

13 6 

6 2 

6 

Bran (Medium) ... 

6 

1 

0 

i:s 

0 

6 I 

11 

5 IS 

0 

6 

5 8 

5 17 

6 

(Broad) ... 

6 

4 

6 

6 

6 6 

11 

6 12 

6 

6 

10 0 

6 13 

9 

Feeding Treacle 
Crushed Linseed ... 

6 

15 

0 

7 0 

0 

6 12 

6 

6 16 

3 

6 

10 0 

6 10 

0 


a 

0 



24 IQ 

0 

... 



• • • 



Fish Meal 

Beans — 

18 

19 

0 

18 a 

0 

18 17 

6 

18 0 

0 


... 

17 10 

0 

China 

ij 

5 

0 



11 6 

3 

... 




... 


English 

12 

13 

0 

... 


12 18 

2 

... 



... 

... 


Sicilian 

11 

5 

0 

... 


II 6 

3 



U 

11 8 

... 



* 37 per cent Oil mid Albumiaoidt. f PIfite. 

'* 40 per cent. Oil and Albuminoidi. | No. a Mined. 
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Cbe liolil) ef Scotbmd 
Oelkte of Xtrfcaltaret 

MARI8CHAL COLLEGE, 



filter Session - October to liret 
Simmer Session • April to Jnne. 

Qualifying Courses for B.Sc. (Agr.)» 
(Ordinary and Honours Degrees), 
University Diploma in Agricuiture, 
National Diploma in Agriculture, 
Ac., Special Farmers* Course, 
Planters’ Certificate Course, Re- 
sidential Course in Rural Domestic 
Economy for Qiris at Craibstone. 


Calendar giving full particulars of Courses of In- 
struction, Syllabus of Experimental Work, 
Particulars of Advisory Work under- 
taken by the College, &c. ; and Prospectus 
of Craibstone School of Rural Domestic 
Economy, may be had on application to— 

A. A. PROSSER, SecreiMry, 

Crown Mansions, 

41^ Union Street, ABERDEEN. 


Cbe Qle«t of Scothwl 
fisrkwltanil (Collegt, 

6LASS0W AND KILMARNOCK. 

T he classes in Glasgow afford a 
Complete Course of Instruction 
in Agricultural Science, and qualify for 
all the higher Agricultural Examinations 
in Britain. 

Session— Octobtr till Hmh. 

The Daily School at Kilmarnock 
is open from April till October. 

Practical Instruction in Butter and 
Cheese Making is giren, and Pupils are 
prepared for the N.D.U. Examination. 

The Poultry Department is open 
all the year round. 

JOHN CUTHBERTSON, 

Secretary. 

6 Blythswood Square, Glasgow. 


AGRICULTURAL MERCHANTS. 


Enquiries Invited. 




’ 359 I 




SEED 

& 

WARE 


359 POLLOKSHAWS ROAD, 

GLASGOW. 

Telephone: QUEEN’S PARK, 1146 . 
Telegrams; “ FRUITAGE, GLASGOW.” 


STORES: MUTHILL, PERTHSHIRE. 


Good for CURBS, SPLINTS, CALLOUSED, or 
HARD SWELLINGS. 

YOU RUB IT IN. 

THE ESSENOE doea the Rest. 

2/- & 3/6 

0/ Bll CbtmittB, 










2/-*& 3/6 

Made only by— 

F. E. R00KLED6E, 

EASINOWOLD, YORKS. 


Used for 80 YEARS vith Snooess. 
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(BMnburgij anh (Bast uf i^oiUait^ 
(l0lle0e 0f gi0rtaT>tnre. 

Winter Session, . October to March. 

Summer Session, . . April to June. 

The Day Classes provide a full course of instruction in Agri- 
culture, Horticulture, and Forestry, and qualify for the 
Degrees of B.Sc, in Agriculture and in Forestry of the 
University of Edinburgh, the College Diploma in Agri- 
culture, and the College Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agriculture, Forestry, 
Horticulture, and Allied Sciences in Day and Evening 
Classes; Short Courses for Farmers and Foresters; 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary — 

THOMAS BLACKBURN, 18 George Square, EDINBURGH. 


^ TEA 


AT WHOLESALE PRICES. 

We are prepared to send per parcel post, carriage paid, any of our three 
blends of the finest Teas available, to country clients, at the undermentioned 
prices : — 

Darjeeling Tea, 5 lb. Parcel, 16/~ 

Oeylon Tea, 6 lb. Parcel, 17/6 

Ohina Tea, 6 lb. Parcel, 20/- 

These Teas are usually sold retail at 25% higher than prices quoted, but 
we are prepared to give direct users the benefit of middlemen's profit. 

We ask for your trial order, confident that you will never require better 
tea value. 

Carriage paid— Cash with Order. 


THE EDINBURGH TRADING CO., 

8 Frederick Street, EDINBURGH. 
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